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painless delivery; alert mother 


As a result of pre-delivery spinal injection of Heavy 
Solution Nupercaine, patient is fully conscious 
and cooperative during delivery, yet experiences 
little discomfort. Safe for both mother and child, 
saddle block with Nupercaine eliminates fear of 
delivery by barring pain, yet satisfies patient’s de- 


sire to “see and help her baby being born.” 


HEAVY SOLUTION 


(dibucaine hydrochloride with dextrose 5% CIBA) , 


hydrochloride 
Ampuls, 2 ml., each ml. containing 2.5 mg. Nupercaine and 50 mg. I 
M 


dextrose; cartons of 10. 
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protect her from 


“morning 
sickness”! 


One “Compazine’ Spansule 
capsule h.s. provides 
antiemetic action throughout 
the night and into the 
morning, thus protecting 
against “morning sickness.” 
And, patients on “Compazine’ 
are alert, able to carry on 
their normal activities 
without feeling “drugged” 
or drowsy. 


prochlorperazine, $.K.F. 


sustained release capsules, S.K.F. 


Also available: Tablets, 
Ampuls, Multiple dose vials, 
Syrup and Suppositories. 


| Smith Kline & French Laboratories, Philadelphia 
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AN 
HABITUAL 
ABORTER 


expecting 
again? 


Prescribe Nugestoral for the habit- 
ual aborter who “expects again.” 


By supplying five agents known 
to contribute to fetal salvage, 
Nugestoral helps you bring your 
abortion-prone patients to term. 


Each daily dose of three Nugestoral 
tablets provides Progestoral® (ethis- 
terone) , 45 mg; hesperidin complex, 
525 mg; ascorbic acid, 525 mg; 
sodium menadiol diphosphate (vi- 
tamin K analogue), 6 mg; dl, alpha- 
tocopherol acetate, 10.5 mg. 


In packages of 30 and 100 tablets. 


NUGESTORAL 


ORANGE, NEW JERSEY 
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The opossum, born “prematurely,’’ must spend 
weeks in its mother’s pouch to become fully viable. 


For the human infant, unlike the opossum, prema- 
turity is not normal. But when it threatens, even a 
few extra weeks in the uterus can make the differ- 
ence between survival and death. 


Whenever labor begins between the 29th and 36th 
week of pregnancy and before dilatation of the 
cervix exceeds 3 cm., administration of Releasin 
may add precious additional days or weeks in 
utero development. 


Complete literature is available upon request. 


AN ORIGINAL DEVELOPMENT OF WARNER-CHILCOTT RESEARCH 


WARNER-CHILCOTT 
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Metamucil does 


In constipation, Metamucil produces SOFT, easy stools and stimulates gentle 
peristalsis. By adsorbing and retaining water within the stool Metamucil pre- 
vents hard feces from forming. And it adds to the intestinal residue a soft, 
plastic bulk which STIMULATES the normal reflex activity of peristalsis. 


Metamucil is a brand of psyllium hydrophilic mucilloid with dextrose. 
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Wyeth Territory Manager” 


INFANT 


FEEDING 
SERVICES 


“Your Baby Book” 
“Modern Infant Feeding” 
“Instructions for Care and 


Feeding of Your Baby” 
Mother’s Gift 


Calculator 


Bassinet Cards 


S-M-A’ 


FOOD FORMULA FOR INFANTS 
Concentrated Liquid 
Instant Powder 
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infant nutrition 
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VITAMIN Kj 


the only available preparation chemically identical with naturally-occurring vitamin K,.. 
“has a more prompt, more potent and more prolonged effect than the vitamin K analogue 


¢ helps prevent “physiologic” hypoprothrombinemia, the most 
probable cause of hemorrhagic disease of the newborn 


¢ helps reduce incidence of intracranial hemorrhage at birth 


e if ‘Mephyton’ has not been given to the mother before 
delivery, it can be administered to the infant if birth is 
premature, if surgery is necessary, or if treatment 
of neonatal hemorrhage is required 


Dosage: Hemorrhagic disease of the newborn, 0.5 to 2 mg. prophylactic- 
ally to the mother is usually adequate; if actual hemorrhage occurs, up 
to 10 mg., repeated if necessary, may be given to the newborn. 


Supplied: Tablets, 5 mg., bottles of 100. Emulsion, each 1-cc. ampul con- 
tains 50 mg., boxes of 6 ampuls. 


MERCK SHARP & DOHME, DIVISION OF MERCK & CO., Inc., PHILADELPHIA 1, PA. 


Mephyton is a trade-mark of MERCK & CO., Inc. 


*Council on Pharmacy and Chemistry: New and Nonofficial Remedies, Philadelphia, J. B. Lippincott Co., 1956, p. 505. 
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iron-calcium TABLETS 


a unique new compound, ferrous calcium citrate, with tricalcium citrate 
- iron and calcium in one molecule 
- more hemoglobin in less time 
- no leg cramps with this iron-calcium 
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longest duration of action 
effective in minutes 
notably free of side effects 
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‘‘morning sickness’’ and 
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BRAND OF MECLIZINE HYDROCHLORIDE 
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and mint-flavored, candy-coated che” 
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(May) 1957. 2. Conner, P. K., and 


1. Semmens, J. P.: Obst. & or 


J. H.: GP 14:124 (Nov.) 1956. 3. 


C. M.: Geriatrics 2:110 (March) 1956. — 


Pfizer) prizer Lasoratorms, Division, Chas. Pfizer & Co., Inc., Brooklyn 6, N 


3 


4 

// \\ 

\\ 

| =] | 
a i 5 ‘ 

OS 

the postoperative sti 
aa and other conditi 
associated with labyrinth 
disturban® 
*Trademark 


NE f 
ymitir 
gnani 


affective 
ass’’ and 
avidaru 


NE f 
cknes 


on-sickn, 
re effect 
daily dow 


NE fi 
rtigo | 
atien 


for cont 
s in cart 
e, cerel 
sis, cent 
m disea® 


1956. 3. 
arch) 1956. 


klyn 6, N 


j 


March, 1958 


nonmercurial 


diuretic 


Page 15 


- 

so valua’ 3 
h radiat) 4 
vbyrinth 

tablets, 25 7 
& Gynee. | 


“No physician... 
considers his own 
good in what he 
prescribes, 

but the good 

of his patient.” 


—Plato 


A life-saving measure in the hypertensive crises 


Hypertension . . . the constant phenomenon present in toxemia of pregnancy .. . is an 
ever challenging problem. Unitensen, a potent vasorelaxer, significantly lowers blood 
pressure in eclamptic, preeclamptic and hypertensive encephalopathic patients, and 
reverses the clinical picture. Unitensen contains cryptenamine — the newly isolated, 
unique alkaloid with the distinctive property of not inducing vomiting on the same 
(or approximate) dose as that producing hypotensive activity. 


UNITENSEN® Aqueous 


Each cc. Unitensen Aqueous contains 2 mg. cryptenamine alkaloid in isotonic saline. 
Supplied: 5 cc. multiple dose vials. 


Available without charge to Medical Groups: 
“Toxemias of Pregnancy,” a full color, sound 
motion picture. The film presents in detail 
clinical examples and practical therapy. 


Write to Irwin, Neisler & Co. for details. 


Irwin, Neisler & Cox Decatur, lino 
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your selection of formulais easy... 


classic milk-formula feedings @> Lactum’ 


“instant” powder /liquid 


The classic infant formula in ready-prepared 
form. Made from whole milk and Dextri-Maltose 
. .. based on textbook recommendations. Used 
successfully in feeding millions of babies. 


protein-generous feedings @> olac’ 


“instant” powder /liquid 


Ready-prepared formula with generous protein. 
Made from nonfat milk, highly refined vege- 
table oil and Dextri-Maltose. Nutritionally 
generous for full term infants and prematures. 


flexible feedings @> Dextri-Malitose’ 
powder 
The professional carbohydrate modifier. Manu- 
factured specifically for infant formulas. Meets 
your highest standards for quality. Three for- 
mulations to choose from. 


> ® 
milk-sensitive infants Sobee 


“instant” powder /liquid 


Hypoallergenic soya formula. Requires only 
water for preparation of nourishing feedings... 
no added carbohydrate needed. Light color, 
pleasant taste. 


protein-sensitive enfants @> Nutramigen 


powder 


Ready-prepared formula containing protein in 
hydrolyzed form. Made from casein hydrol- 
ysate, refined vegetable oil, arrowroot starch 
and Dextri-Maltose plus vitamins and minerals. 


nonspecific digestive disorders @> Probana’ 
powder 
Ready-prepared therapeutic formula. Made 
from protein milk powder, hydrolyzed casein, 
banana powder and dextrose. Well tolerated in 
celiac disorders and chronic diarrheas. 
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Your selection for each 
formula feeding 
need is easy 


The Mead Johnson Formula Products Family 


Mead Johnson 


=e Symbol of service in medicine 


formula feeding 
of milk-sensitive 
infants 


when you select 


Sobee 


Hypoallergenic soya formula 
“instant” powder / liquid 


you provide a hypoallergenic 
formula well tolerated in 
milk sensitivity. 


Eczema, colic and other symptoms 
of milk allergy are usually relieved 
promptly. The pleasant bland 
taste and ‘“‘milk-like’”’ color are 
readily accepted. Sobee needs no 
added carbohydrate—only water 
—for well tolerated, growth-sup- 
porting feedings. 


The leaflet ‘‘How to Care for Your 
Allergic Baby”’ helps mothers fol- 
low your instructions on use of 
Sobee; it also contains suggestions 
for care of the skin and general 
care. Ask your Mead Johnson 
representative or write to us, 
Evansville 21, Indiana. 


Mead Johnson 


Symbol of service in medicine 
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Hesper- 


with capillary-protective factors plus vitamins-minerals 


Decidual bleeding due 
to capillary fragility 
leads to abortion 


Prenatal 


a precaution in every pregnancy 


a necessity in habitual abortion” 


Routine care during pregnancy should include protection against decidual bleeding. To 
guard against spontaneous and habitual abortion, Hesper-C Prenatal provides the essential 
capillary-protective factors (hesperidin complex and ascorbic acid) plus the supplemental 
vitamins and minerals required during gestation. 


The usual daily dosage (2 capsules t.i.d.) provides: 

HESPERIDIN COMPLEX 600 mg. 
Ferrous Gluconate (15 mg. iron) ........... 130 mg. 
Calcium PantOmmenate 6 mg. 
Calcium Carbonate (500 mg. calcium) .....1.25 Gm. 
Vitamin A . 6,000 U.S.P. Units 


Thiamine Mononitrate ME. 
Pyridoxine Hydrochloride ................ 10.0 mg. 
Copper Sulfate (3.0 mg. copper) .......... 12.0 mg. 
Potassium Iodide (0.3 mg. iodine) .......... 0.4 mg. 


Providing the daily requirements or more of vitamins and iron during pregnancy as recommended 


by the National Research Council. 


1. Greenblatt, R. B.: Obst. & Gynec. 2:530, 1953. 
2. Dill, L. V.: M. Ann. District of Columbia 23:667, 1954. 


THE NATIONAL DRUG COMPANY 
Philadelphia 44, Pa. 


HCP 1800/57 
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Sheer comfort... 


in 
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...is enjoyed by patients you fit with RAMSES® Diaphragm. . Tl 


because its cushion-soft rim is flexible in all planes to permit complete freedom 
of movement, and to afford complete ease without risk of irritation. l-ra 


Peace of mind is enjoyed because the RAMSES technique—Diaphragm and __ gy 
Jelly—reduces the likelihood of conception by at least 98%." And RAMSES 


pai 
Jelly* maintains its full efficacy for up to ten hours. ‘ 
Motivation as a factor—when a woman has “. . . the sincere, urgent, uncom: 
plicated desire to remain nonpregnant . . .’” she will adhere more closely to 
instructions, and the method will therefore have a higher degree of success. 


After fitting a diaphragm, prescribe the complete unit—RAMSES 
“TUK-A-WAY”® Kit #701 with diaphragm, introducer and jelly in T 
attractive zippered bag. Diaphragm sizes 50 to 95 mm. Jelly in 3 and be 
5 oz. tubes at all pharmacies. 

1. Tietze, C.: Proceedings, Third International Conference Planned Parenthood. Refi 


1953. 2. Finkelstein, R.; Guttmacher, A., and Goldberg, R.: Am. J. Obst. & Gynec. 
63:664 (March) 1952. 


*Active agent, dodecaethyleneglycol monolaurate 5%, in a base of long-acting and 
barrier effectiveness. 


RAMSES 


JULIUS SCHMID, inc. 
423 West 55th Street New York 19, N. Y. 


RAMSES and “‘TUK-A-WAY”’ are registered trade-marks of Julius Schmid, Inc. 
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low available 
parenteral form 


in postoperative states 


a in hyperemesis of pregnancy 


in labor 


lective prevention 
id rapid control of emesis and anxiety 


Injection 


perphenazine 
eedom 


l-range tranquilizer — potent antiemetic 


m and 


MSES 


greater milligram effectiveness than other 
parenteral phenothiazines 


* virtually no significant hypotension 


no agranulocytosis reported 
sely to 
* no skin photosensitivity observed 
uccess. 
* pain on injection absent 


RAMSES 


d jelly in 
yin 3 and 


Parenthood. 
st. & Gynec. 


long-acting 


& Gynet { SCHERING CORPORATION * BLOOMFIELD, NEW JERSEY 


TRILAFON Injection—5 mg., ampul of 1 cc., 
boxes of 6 and 100. . 


Refer to Schering literature for specific information 
regarding indications, dosage, side effects, precautions 
and contraindications. 


TR-J-418 
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STOPS MORNING SICKNESS...BUT 


BONADOXIN brings relief to 88.1% 

of patients...often within a few hours.!.2 
But it does not produce drowsiness, or 
3 side effects associated with over-potent 
ee antinauseants. With safe BONADOXIN, 


-,4..@nd for a nutritional buildup Is she blue at breakfast? Prescribe 
3 | plus freedom from leg cramps* BONADOXIN. Usually just one tablet at 


STORCAVITE’ | and vomiting 


| phosphate-free calcium, 10 essential and just one supplies the & 


_ vitamins, 8 important minerals. 
EACH TABLET CONTAINS 
| MECLIZINE HCI......... 25 mg. 


PYRIDOXINE HCI........ 50 mg. 


NEW YORK 17, NEW YORK Bottles of 25 and 100. 

Division, Chas. Pfizer & Co., Inc. References: 1. Groskloss, H. H., et al: Clin. 
Med. 2:885 (Sept.) 1955. 2. Goldsmith, J. W.: 
Minnesota Med. 40:99 (Feb.) 1957. 
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ZeDW orld leader in antibiotic developmentjand production 


/ 


One injection 
from 
one vial 


teraject’ 


ENICILLIN AND DIHYDROSTREPTO- 
MYCIN for antibacterial control in 
peritonitis, mixed infections of the 
urinary tract, selected cases of 
bacterial endocarditis, postopera- 
tive prophylaxis . 


Combiotic Aqueous Suspension (ready to in- 
ject) in five-dose “‘drain-clear” (10 cc.) vials, 
400,000 units penicillin G procaine crystalline 
and 0.5 Gm. dihydrostreptomycin sulfate, in 
each 2 cc. dose. Combiotic Aqueous Suspen- 
sion also available in Steraject cartridge. 


Combiotic P-S (Dry Powder) 1.0 Gm. For- 
mula: 300,000 units penicillin G procaine crys- 
talline, 100,000 units penicillin G potassium 
crystalline, 1.0 Gm. dihydrostreptomycin sul- 
fate, per dose. 0.5 Gm. Formula: same pen- 
icillin content as above, but with 0.5 Gm. 
dihydrostreptomycin sulfate per dose. 


single-dose disposable cartridge with sterile needle attached—use and 
dispose — eliminates sterilization, measuring, assembly, breakage. 


3 Pfizer injectables available in single-dose disposable cartridges: Penicillin G Procaine Crystalline 

: in Aqueous Suspension, 300,000, 600,000 and 1,000,000 units. Combiotic Aqueous Suspension, 

400,000 units penicillin G procaine crystalline plus 0.5 Gm. dihydrostreptomycin. Streptomycin 

t Gynec. “ Sulfate Solution, 1 Gm. Dihydrostreptomycin Sulfate Solution, 1 Gm. (smaller, 22-gauge needle for 


most dosage forms minimizes injection pain) 


Prizer Laporatories , Division, Chas. Pfizer & Co., Inc., Brooklyn 6, N. Y. 
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after 2 years of extol 
clinical use ofa 


RECTAL 
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@ Specially formulated for pro- 
longed, unusual efficacy in reliev- 
ing pain, itching, irritation and 
inflammation in non-surgical 
HEMORRHOIDS, PRURITUS ANI, 
FISSURES, PERIANAL DERMATITIS, 
PAPILLITIS, etc. Non-sensitizing. 


Formula: RECTAL DESITIN OINTMENT 
contains high grade Norwegian cod 
liver oil, zinc oxide, lanolin, talcum, 
sodium lauryl sulfate, petrolatum q.s. 
Does not contain local anesthetics, 
narcotics, or “caine” drugs which 
might mask serious anorectal dis- 
orders. 


Available on 
your prescription 
in tubes of 11/2 oz., 
with a safe, flexible 
applicator 


-DESITIN CHEMICAL COMPAN 
-New RECTAL DESITIN OINTMENT is ne to be 


1. Spiesman, M. G. and Malow, L.: Amer. J. Proctology, June 1956. 
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J 
Combines ACHROMYCIN V with NYSTATIN 
4 


FASTER HEALING, 
GREATER 
PATIENT COMFORT 


Whether cauterization, conization, other 
surgical operation or radiation of the cervix 
uteri is indicated, FuRAcIN Vaginal 
Suppositories can aid materially. Administered 
before and after these procedures, they eliminate 
infection; minimize discharge, malodor and 
irritation; facilitate healing and provide a more 
2 weeks post-cauterization rapid and comfortable convalescence. In 
conjunction with radiotherapy, they control 
infection and thus contribute to “‘a better 
response of the malignant tissue to a given unit 
of radiation.”* FuRAcIN Vaginal Suppositories 
do not cause monilial superinfection and are 
safe for prolonged use. 


FORMULA: 0.2% FurRAcIn in water-miscible 
base; hermetically sealed in yellow foil. 


*Schwartz, J., and Nardiello, V.: Am. J. Obst, 65:1069, 1953. 


FURACIN VAGINAL 


BRAND OF NITROFURAZONE SUPPOSITORIES 


ALSO AVAILABLE: FURACIN URETHRAL SUPPOSITORIES 


3 weeks post-cauterization, 
healing nearly complete 


PHOTOGRAPHS BY SCHWARTZ, J.1 AM. J. OBST. 63:579, 1952 


prompt healing 
with aid of O,N 


° 


NITROFURANS 
a new class of antimicrobials—neither antibiotics nor sulfonamideg 


EATON LABORATORIES © NORWICH, NEW YORK 


Furacin Vaginal Suppositorie 


Am. J. Obst. & Gyne 
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FROM 
IRON INTOLERANCE 


FERGON 


IRON without vwitation 


Tablets of 5 grains and 2% grains 
Elixir 6% (5 grains per teaspoonful) 


New 
FERGONCC ...... 


IRON and VITAMIN C 


without vuitation 


450 mg. ferrous gluconate and 
200 mg. ascorbic acid 


N 


FOR ALL SIMPLE 
IRON DEFICIENCY ANEMIAS 


PREGNANCY 
BEFORE AND AFTER SURGERY 


Highest Hemoglobin Response 


No Nausea 

No Abdominal Cramps 
No Constipation 

No Diarrhea 


in approximately 90% of patients 


FERGON PLUS 


Ferrous gluconate with vitamin By2 and Intrinsic Factor 


Concentrate, folic acid and vitamin C. 


2 Caplets = 1 U.S.P. oral unit of Anti-Anemia Activity 
without gastro-intestinal upset 


Fergon (brand of ferrous gluconate) and Caplets, trademarks reg. U.S. Pat. Off. 
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STERtSIL 


The itching and 

discharge of vaginitis can 
rob a woman of self- 
assurance and composure. 
To restore the feeling 

of personal cleanliness, 
Sterisil Vaginal Gel attacks 
the cause of vaginitis—be 
it moniliasis, trichomoniasis 
or Hemophilus vaginalis.* 


A new anti-infective 
compound with broad 
antibacterial, antifungal 
and antitrichomonal 
activity, Sterisil is 
effective against all 

three types of vaginitis.-4 


Sterisil, with unique 
affinity for tissue, clings 
to the site of application 
providing prolonged 
antiseptic action. In most 
cases, the gel need only be 
applied every other night. 


* H. vaginalis,the pathogen now 
believed responsible for most cases 
of so-called “‘nonspecific’’ vaginitis.> 


Dosage: One application 
every other night until a 
total of six has been reached. 
Treatment should be 
continued through one 
menstrual period. Severe 
cases may require 

treatment every night. 


Available in 14 oz. tubes 
with six disposable applicators 
and complete instructions. 


References: 1. Wolff, J. R.: 
In press. 2. Ray, “7 L. ., and 
pacman, G. M.: West 

J. Surg. 64:581 (Nov. ) 1956. 
3. Feldman, R. L : In press. 
4. Hoefer, W. H. Ww. 
Bailey, F. A., and Packer, 
W. W.: Antibiotic Med. & Clin. 
Therapy 4:31 (Jan.) 1957. 
5. Gardiner, H. L., an 
Dukes, C. D.: J. Obst. & 
Gynec. 69:962 (May) 1955. 


400 YEARS OF SERVICE TO THE MEGICAL PROFESSION 
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patients “more potent” 
progestational therapy “with the 


advantage of a longer duration of action’”’ 


longer-acting 


no definite 
contraindications 


Squibb Quality— 
the Priceless Ingredient 


‘March, 1958 
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you can give your 


DELALUTIN 


Squibb Hydroxyprogesterone Caproate 


The A.M.A. Council on Drugs (formerly the Council on Pharmacy and 
Chemistry) points out that the indications for Delalutin are the same as 
those for progesterone, but Delalutin’s prolonged action “makes it pre- 
ferable to the parent drug in those conditions in which prolonged pro- 
gestogen activity is desired.”! A single injection provides your patients 
with sustained progestational activity for about 2 weeks, simulating 
endogenous progesterone production. 


The prolonged activity of Delalutin is useful in preventing abortion, 
habitual and threatened, due to progesterone inadequacy, and in re- 
storing the manifestations of normal ovarian function in nonpregnant 
women. The A.M.A. Council further states: “The local and systemic 
toxic effects of hydroxyprogesterone caproate are minimal, and, in 
therapeutic doses, there are no definite contraindications to its use.”! 
For dosage schedule, see package insert. 

2cc. and 10 ce. vials, 125 mg. per ce. 


1. Council on Pharmacy and Chemistry: J.A.M.A, 163:356 (Feb. 2) 1957 *DELALUTIN’® Is A SQUIBS TRADEMARS 
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“555 (98%) patients tolerated this 
ferrous sulfate-amino acid complex 
ed (FERRONORD) without complaint.” 


“Extraordinarily well tolerated” in 120 
obstetrical and gynecological patients.” 


Well tolerated even in patients with 
peptic ulcer and gastritis.* 


e serum response in 3 hours 
« Clinical response in days 


e between-meal administration 
for better utilization 


FERRONORD Dosage: 


average adult dosage: Initially, 2 tablets twice a day; in severe cases, 2 tablets 
3 times daily. Maintenance, 1 to 2 tablets daily. 


children’s dosage: In proportion. 


FERRONORD Supplied: 
Bottles of 100 tablets. Each tablet supplies 40 mg. of ferrous iron. 


1. Frohman, I. P.; Pomeranze, J.; Rummel, W.; Kircher, R. F.; Clancy, J. B.; Dwyer, T. A.; Wagner, H.; 
O’Brien, T. E.; Curley, R. T.; Jérgensen, G.; Onorato, R. R.; Ira, F.; Lee, Jr., J. G.; Gorla, W. O.; White, 
R. N.; Gadek, R. J.; Remy, D.: Scientific Exhibit, 6th International Congress of Hematology, Boston, Mass., 
August, 1956. 

2. Wagner, H.: Landarzt 31:496, 1955. 

3. Jérgensen, G.: Arztl. Wchnschr. 10:82, 1955. 


*Pat. Pending. a-aminoacetic-ferrous sulfate complex, exsiccated 


AS N O RDMARK PHARMACEUTICAL LABORATORIES, INC., IRVINGTON, N. J. 


Suppliers of fine chemicals to the pharmaceutical industry for more than a quarter of a century. 
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Seasoning an advance in the treatment of 


| 


VAGINAL SUPPOSITORIES AND POWDER 


85% CLINICAL CURES* 

In 219 patients with either trichomonal 
vaginitis, monilial vaginitis or both, 
clinical cures were secured in 187. 


CULTURAL CURES* 


157 patients showed negative culture 
tests at 3 months follow-up examinations. 
Patients reported rapid relief of burning 
and itching, often within 24 hours. 


STEP 1 Office administratjon of 
TRICOFURON VAGINAL POWDER eRe 
at least once weekly. 


STEP 2m Home use of 


TRICOFURON VAGINAL SUPPOSITORIES 


by the patient, 1 or 2 daily, including 
the important menstrual days. 


*Combined results of 12 independent clinical | Wij, 
investigators. Data available on request. ZY 

SUPPOSITORIES: 
0.375% Micofur, 0.25% Furoxone. iladeipt 
POWDER: 


0.5% Micofur, 0.1% Furoxone. 
EATON LABORATORIES, NORWICH, NEW YORK 
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for pain...as effective as codeine 
of without codeine’s liabilities 


'NON-NARCOTIC 
| Potently Analgesic 


Effectively Anti-inflammatory 


JER 


2 ZACTIRIN tablets are equiva: 
lent in analgesic potency to % 
grain of codeine plus 10 grains 
Of acetylsalicylic acid. 


Supplied: Distinctive, 2-layer yellow-and- 
green tablets, bottles of 48. Each tablet 
contains 75 mg. of ethoheptazine citrate 

> and 325 mg. (5 grains) of acetylsalicylic 
acid. 


Wyeth 


(R) 
Philadelphia 1, Pa. 


‘ORK 


Ybst. & 


@ 


The rate of cure with AVC Improved i” 
consistently high in all common types @ 
vaginitis. In one series of patients with trich 
omonal vaginitis, bacteriologic cures wer 
obtained in 82.5% of the cases.! Sympte 
matic relief is rapid and lasting. And becaus 


AVC Improved has an acid pH, it encour 


Improved ages the early return of normal vaginal flor 
— Composition: A nonstaining cream containin 
in trichomonal vaginitis 9-aminoacridine hydrochloride 0.2%; sulfanil 
os “... the most effective mide 15.0%; allantoin 2.0%; with lactose in: 
ae treatment available.” water-miscible base buffered to pH 4.5. 
Indications: Trichomonal leukorrhea; monilia 
nilial a and nonspecific vaginitis; cervicitis; postpartut 
hygiene; pre- and postcauterization, coagulation 
... more effective than any conization, and other vaginal surgery; vagina 
other agent... used previously.””* infections in children. 
Administration: An applicatorful twice daily 
in mixed infection — arising and at bedtime. 
“ the most effective Supplied: 4 0z. tubes with or without applicatol 
Yar) 93 (1) Cortese, J. T.: Clin. Med. 2:45, 1955. (2) Hens 
treatment of endocervicitis. . . . H. A.: Postgrad. Med. 8:293, 1950. (3) Horoschak, 4 


and Horoschak, S.: J. M. Soc. New Jersey 43:92, 194 


Products of THE NATIONAL DRUG COMPAN) 


Original Research Philadelphia 44, Pa. 
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Gantrisin is useful — particularly for children — in influenza 


sequelae, pneumonia, tonsillitis, bronchitis and other nonspecific j 


respiratory infections. 


Gantrisin offers the advantage of an effective antibacterial with - 


high solubility and little danger of renal complication. 


Supplied: Tablets 0.5 Gm, bottles of 100, 500 and 1000. 


ROCHE LABORATORIES 


DIVISION OF HOFFMANN-LA ROCHE INC 


Gantrisin® — brand of sulfisoxazole 
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PRENATAL CAPSULES LEDERLE 


7 for an active pregnancy 


ou make life easier for your pregnant and lactating pa- 2h capsule contains: 


iénts when you prescribe new welcome ad- —Yitamin ----------------4,000 U. 8. P. Units 
ance in prenatal supplementation. Important new (Bi) ----------.- mg. 

ensure increased comfort, convenience and  Niacinamide 10 ms. 
ciency . . . at no increase in cost. 
MORE AGREEABLE . . because of new, better tol- — “20 on. 
fated ferrous fumarate . . . convenient one capsule per Folic Acid ——----------------------- gl ™E- 
administration. fron (as Fumarate) 30 
RE EFFECTIVE . . . because of new, non-inhibi- Fluorine (a 5 
opper (as me. 
5. ory intrinsic factor assuring greater absorption 0.01 mg. 
Reet increased needs . . . new, more comprehensive for- Potassium (as K2SO4) RN 0.835 mg. 
Gulation with phos phorus- free calcium, VitaminsK and Mat 0.15 
and important minerals and trace elements. Molybdenum (as NasMoOs 0.055 mg. 
RE DEPENDABLE. . .. because new Reminder Jar Calcium Carbonate 

s on her dining table .. . ensures regular daily dosage, 25¢8¢! one or more capsules daily. 
d 8 gu 8°; attractive, re-usable bottles of 100 

. capsules. 


LEDERLE LABORATORIES DIVISION, AMERICAN CYANAMID COMPANY, PEARL RIVER, NEW YORK 
*Trademark 
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ARMOUR 


thyroid 


unsurpassed in quality and 
for consistent therapeutic 
results. 


Indicated in 


PATIENT myxedema and other frank thy- 
roid deficiencies 


when hypothyroidism is involved 


chronic recurrent colds 
postpartum fatigue 

functional menstrual disorders 
sterility 

habitual abortion 

certain anemias 

obesity 

hypometabolism 


No other thyroid product has been used so widely and so often by 


leading physicians everywhere. On your prescriptions specify 
ARMOUR Thyroid. 


THE ARMOUR LABORATORIE 


A DIVISION OF ARMOUR AND COMPANY . KANKAKEE, ILLINOJI 
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a diaphragm 


new—woven plastic— 


Ortho Kit 
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(CHLOROTHIAZIDE 


mn 


EDEMA 


Start therapy with one or two 500 mg. 
tablets of ‘DIURIL’ once or twice a day. 


BENEFITS: 


e The only orally effective nonmercurial agent 
with diuretic activity equivalent to that of the 
parenteral mercurials. 


e Excellent for initiating diuresis and maintaining 
the edema-free state for prolonged periods. 


e Promotes balanced excretion of sodium and 
chloride—without acidosis. 


Any indication for diuresis 1s an in- 
dication for ‘DIURIL’: 


Congestive heart failure of all degrees of severity; 
premenstrual syndrome (edema); edema and toxe- 
mia of pregnancy; renal edema—nephrosis; ne- 
phritis; cirrhosis with ascites; drug-induced edema. 
May be of value to relieve fluid retention compli- 
cating obesity. 

SUPPLIED: 250 mg. and 500 mg. scored tablets 'DIURIL' 
(chlorothiazide); bottles of 100 and 1,000. 


‘DIURIL' and 'INVERSINE! are trade-marks of Merck & Co., Inc. 


MERCK SHARP & DOHME 


Division of MERCK & CO., Inc., Philadelphia 1, Pa. 
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INITIATE 'DIURIL' THERAPY 


'DIURIL' is given in a dosage range of from 250 
mg. twice a day to 500 mg. three times a day. 


ADJUST DOSAGE OF OTHER AGENTS 
If the patient is established on a ganglionic block- 
ing agent (e.g., 'INVERSINE') this should be con- 
tinued, but the total daily dose should be immedi- 
ately reduced by as much as 25 to 50 per cent. This 
will reduce the serious side effects often observed 
with ganglionic blockade. The dosage of other anti- 
hypertensive medication is adjusted as indicated 
by patient response. 


ADJUST DOSAGE OF ALL MEDICATION 
The patient must be frequently observed and care- 
ful adjustment of all agents should be made to 
determine optimal maintenance dosage. 
BENEFITS: 

e improves and simplifies the management of hypertension 
e markedly enhances the effects of antihypertensive agents 


e reduces dosage requirements for other antihypertensive 
agents—often below the level of distressing side effects 


e smooths out blood pressure fluctuations 


INDICATIONS: management of hypertension 


Smooth, more trouble-free manage- 
ment of hypertension with '‘DIURIL' 


& Gynet March, 1958 
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AZOTREX is the only 
urinary anti-infective 
agent combining: 


(1) the broad-spectrum 
antibiotic efficiency of 
TETREX—the original 
tetracycline phosphate 
complex which pro- 
vides faster and higher 
blood levels; 


(2) the chemothera- 
peutic effectiveness of 
sulfamethizole —out- 

standing for solubility, 

absorption and safety; 


(3) the pain-relieving 
action of phenylazo- 


diamino- pyridine HCI 
—long recognized as a p 
urinary analgesic. Min. 


_ Literature and clinic 
on request 
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This unique formulation 
assures faster and more 
certain control of urinary 
tract infections, by provid- 
ing comprehensive effec- 
tiveness against whatever 
sensitive organisms may 
be involved. Indicated in 
the treatment of cystitis, 
urethritis, pyelitis, pyelo- 
nephritis, ureteritis and 
prostatitis due to bacterial 
infection. Also before and 
after genitourinary surgery 
and instrumentation, and 
for prophylaxis. 

In each AZOTREX Capsule: 


TeETREX (tetracycline phos- 
phate complex)....125 mg. 


Sulfamethizole .......... 250 mg. 


Phenylazo-diamino- 
pyridine HCl .......... 50 mg. 


Min. adult dose: 1 cap. q.i.d. 
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PROMPT/UTILIZATION 


AND BETTER STORAGE 


The only homogenized vitamins in solid form 


Bpmagenets are unusually palatable—and good taste is 
: Decially important. to your patients. Of more interest to 

* b physician is the homogenization process. This presents 
Seth oil and water soluble vitamins in microscopic particles. 
fhes the vitamins in Homagenets are better absorbed and 


lized—and stored longer.’ These are definite advantages 
your patient. 


mewis, J.M., et al.: J. Pediat. 31:496. 


Bee omagenets are available in five formulas: Prenatal, 


i B ediatric, Therapeutic, Geriatric and Aoral (brand of 
metamin A). 


TURN THE PAGE 
for laboratory proof of 

the prompt dispersion 
of Homagenets 


SHE S. E. MASSENGILL COMPANY 


Bristol, Tennessee 
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VISUAL 


THE RAPID 


otographs show the 
‘a Homagenet ¢ 


THE S. E. MASSENGILL COMPANY 


BRISTOL, TENNESSEE 
NEW YORK - KANSAS CITY - SAN FRANCISCO 
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no pain 

no memory 

NO NIGHTMARE 
OF FEAR 


in pediatric anesthesia 


PENTOTHAL Rectal is a pain- 
less, reliable and simple aid to 
anesthesia. As a premed- 
ication, it prevents emo- 
tional trauma in children and 
lessens dosage of inhalation 
agents -—thus reducing post- 
operative nursing Care. 

Used as a basal anesthetic or 
as the sole agent in selected 
minor procedures, PENTOTHAL 
Rectal is a versatile and 
humane method in 

pediatric anesthesia. 


PENTOTHAL Sodium 


(Thiopental Sedum, Abbott) 


by rectum 


803086 
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The fingertip derives its sensitivity ' 
from nerve endings that make up the’ 
anatomy of touch. These include the 4 
Pacinian, Ruffini’s and Meissner’s * 
corpuscles. This tactile apparatus helps 
surgeon, diagnostician, sculptor and 
musician exercise their complex skills. 


Pacinian corpuscles 


THE ANATOMY OF TOUCH ae 


“Built-in” sensitivity identifies every RAMSES® unexcelled rubber 
prophylactic. RAMSES are preferred by many men because their 
transparency, smoothness and demonstrable thinness contribute to 
retention of natural sensitivity. Yet they are amazingly strong. 

J Many physicians now specify prophylactics routinely to prevent 
husband-wife re-infection. “. . . Trichomonas vaginalis in the male is 
the principal factor of re-infection in the female. ...”! The husbands 
cooperate more readily in your treatment plan when you acquaint 
them with RAMSES, the prophylactic with “built-in” sensitivity. 

1. reo, L. G., et al.: J. Urol. 75:711 (April) 1956. tore 


RAMSES°® 


prophylactics 


JULIUS SCHMID, inc. 
423 West 55th Street 
New York 19, N. Y. 


Meissner’s tactilem 


corpuscles 


RAMSES Is a registered trade-mark of Julius Schmid, Inc, 
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‘6 few individuals, if any, 


are able to meet the increased 


needs of pregnancy without suffering 


some degree of deprivation.”* 


Supply 
Bottles of 100 and 1000. For 
your patient’s convenience, 
Engran Term-Pak provides 
250. tablets — enough to last 
until term—in a handsome re- 
usable glass jar plus a purse- 
size dispenser. 


an corpuscles 


id si ile-shaped 1 
’s corpuscia th ities! 

Reference: 1. Tompkins, W. T. in Wohl, 
M. G. and Goodhart, R. S.: Modern Nutri- 
tion in Health and Disease, Lea & Febiger, 
Philadelphia, 1955, p. 886. 
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In urinary-tract infections 


IGH 


ISSUI 


LEVE 


SUSPENSION 


Triple Sulfonamides, Wyeth 
(Trisulfapyrimidines: Sulfadiazine, 
Sulfamerazine, Sulfamethazine) 


Ns’ 
a 

Py 4. 
z 
a 
i 
° ¢ 


° 
“On 


This advertisement con- 
forms to the Code for 
Advertising of the Physi- 
cians’ Council for Infor- 
mation on Child Health. 


TABLETS 


SULFOSE’ 


® 


Philadelphia 1, Pa. 
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to fit different 
prenatal requirements 


(MOLYBDENIZED FERROUS SULFATE) 


preparations 


Bomprehensive nutritional support 


S TATAB S° The only OB-Supplement with Mol-Iron 


‘a @ts: bottles of 60 


iy for 2”... 2 tablets a day give comprehensive mineral-vitamin support (including 
dhorus-free calcium and vitamin K) required by both mother and child. 


iron is the dominant need 


WITH CALCIUM 
D VITAMIN D 


| ts: bottles of 100 


ablet equals one MOL-IRON tablet plus 250 mg. of phosphorus-free calcium and 
S.P. Units of vitamin D. 


e: 2 tablets t.i.d. 


Best results — choose the right iron 


White Laboratories, Inc., Kenilworth, New Jersey 


| 
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ar 
| 
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to prevent ABORTION, | 
PREMATURE LABOR 


in ALL pregnancies . 
96 per cent live delivery with d@sPLEX 


in one series of 1200 patients*— 
— bigger and stronger babies, too.‘ ' 


No gastric or other side effects with des PLEX 
— in either high or low dosage? *5 


(Each desPLEX tablet starts with 25 mg. of diethylstilbestrol, U.S.P., 
which is then ultramicronized to smooth and accelerate absorption and 
activity. A portion of this ultramicronized diethylstilbestrol is even in- 
cluded in the tablet coating to assure prompt help in emergencies. 
desPLEX tablets also contain vitamin C and certain members of the 
vitamin B complex to aid detoxification in pregnancy and the effectua- 
tion of estrogen.) 
For further data and a generous 
trial supply of desPLEX, write to: 


Medical Director 


REFERENCES 


1. Canario, E. M., et al.: Am. J. Obst. & Gynec. 65:1298, 1953. 

2. Gitman, L., and Koplowitz, A.: N. Y. St. J. Med. 50:2823, 1950. 
3. Karnaky, K, J.: South. M. J. 45:1166, 1952. 

4. Pena; E. F.:.Med. Times 82:921, 1954; Am. J. Surg. 87:95, 1954. 
5. Ross, J. W.: J. Nat. M. A. 43:20, 1951; 45:223, 1953. 
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GRANT CHEMICAL COMPANY, INC., Brooklyn 26, N.Y. 
Merch, 1 


A low cost, major electrosurgical unit for clinic and office. Good cervical conization 

demands a unit that will cut through cervical tissue easily and smoothly. The 

SLENDTOME does an outstanding job...even when scar tissue or an unusually wet field 
present. Also available in a carrying case for out-of-the-office surgery. 


3 EVERY TYPE OF CURRENT USED FOR ELECTROSURGERY 


Provides a tube for cutting, a true damped (spark-gap) current for coagulation, and 
al independently controlled blend of both for simultaneous hemostasis in any desired 
degree while operating. Also has mono-polor outlets for desiccation and fulguration. 


THE BIRTCHER CORPORATION 

Send for medical journal Department OG-358 

4371 Valley Boulevard Los Angeles 32, Calif. 


Send me the medical journal reprints on electrosurgery, 
including two cervix conization and BLENDTOME descriptives 


up-to-date articles 3 Dr 
on cervix conization. 


Address 
City Zone State 
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BDesigned for Cervix Conizations 
££ and scores of other office electrosurgical technics 
| Blendtome by Birtcher 7 
53. 
1950. 
1954. 


To heal, 


Mutual Benefit Life’s job: 


TRUE 
SECURITY 


FOR THE DOCTOR 
AND HIS FAMILY 


As a member of the medical o 
dental profession your job is no ~ 
only to care for the needs (7 
your patients today, but alsot” 
protect their future. 
Similarly, Mutual Benefit Lif” 
does much more than answe ~ 
your present problems. Mutu 
Benefit Life offers TRUE SE 
CURITY to youand your 
through a unique insurance pla ~ 
designed to take advantage 
your lifetime earning cury 
which differs so greatly fr 
that of men in other professio 
No matter what your age 
income, Mutual Benefit Li 
now offers you TRUE SECU 
ITY with one inclusive insui 
ance plan designed to give wo 

and your family the fulles” 
A. one 


finest, most economical prote 

tion in the insurance field. ~ 
TRUE SECURITY is now May be hi 

fered with the most liberaliz@f the th 

coverage and lowest cost in M= 

tual Benefit Life’s 113-year hi@ven tho 


tory. Struction 
Ask your Mutual Benefit Li 

man today about TRUE spean occur 

CURITY. “There 

in which 

BENEFIT ing of blk 

LIFE a Publish 


The Insurance Company 
for TRUE SECURITY 


The American Doctor—scientist and guardian 
of our nation’s heaith. With skill, under- 
standing and selflessness, he devotes his 
life to our physical and mental needs. 


RISTOL 
THE MUTUAL BENEFIT LIFE INSURANCE COMPANY. 


NEWARK, NEW JERSE 
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rote one clinician states: “Blood loss 
be hidden temporarily after closure 
‘ali#@f the thoracic or abdominal cavities, 
in 

ar hi@ven though drains are in place. Ob- 
a struction to outflow through these drains 
o span occur, and bleeding is not apparent. 
: “There are certain clinical situations 
in which prolonged and profound ooz- 
ing of blood may occur.’’! 


3 Published reports* over the last five 


BRISTOL, TENNESSEE 


NEW YORK 


SALICYLATE 


(Brand of carbazochrome salicylate) 


years emphasize the value of Adrenosem 


preoperatively—to control oozing and 
bleeding and provide a clearer opera- 
tive field. 

Adrenosem does not affect blood pres- 
sure, cardiac rate or output, blood clot- 
ting mechanism, massive hemorrhage, 
or arterial bleeding.’ 


Supplied in ampuls, 
tablets and as a syrup. 


“U.S. Pat. 2581850, 250629 


THE S. E. MASSENGILL COMPANY 


* SAN FRANCISCO 


* KANSAS CITY 


effective when used 
‘Most effective when used preoperatively 
al 
Iso 
t 
to control oozing and bleeding 
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SALICYLATE 


has been especially effective when used preoperatively 


The photographs below are of two typical cases in 200 dermabrasion 
procedures‘ over a period of two years. 


Case #1 Right cheek, after treatment 3 
Adrenosem 


Case #2 Left cheek untreated Case #2 Right cheek, after treatment we and « 
Adrenosem 
Write for literature describing the action and uses of Adrenosem Salicylate TT] 
THE S. E. MASSENGILL COMPANY 
one 
BRISTOL, TENNESSEE © NEW YORK + KANSAS CITY «+ SAN FRANCIS 
Avail 
1. Dripps, R.D.: Hazards of the Immediate Post- 4. Brown, W.S.: The Use of Adrenosem Sali Iti 
operative Period, J.A.M.A. 7:795 (Oct. 19, 1957) Control Postoperative Bleeding in Plastic Sqq ™wt 
[This reference reviews postoperative hazards, Dermabrasion, Northwest Medicine. In Pre 
and does not refer to Adrenosem Salicylate] 5. Wilkins, B.D.: Gastrointestinal Bleeding as! Smi 
2. Ersner, M.S., and Lerner, S.S.: M. Clin. North the Proctologist, J.A.M.A. 163:1214 (April6 
America 40:1749 (Nov., 1956) 6. Orzac, E.: Medical Care of the Child Patient 
3. Peele, J.C.: Further Observations on the Use of and After Adenoidectomy and Tonsillectomy *TM 
Adrenosem Salicylate in the Control of Hemorrhage State J. Med. 55:886 (Mar., 1956) 


from the Nose and Throat, N. Carolina M.J. 17:98 7. N.N.R., 1957, p. 265 
(March, 1956) 
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my baby’s sick... 


I'll never get my figure. | 


Excessive anxiety and tension after childbirth 
are often the result of the patient’s inability to cope 
with the immensity of her experience. 


“Thorazine’ is useful in relieving the severe anxiety 
and apprehension that exceed the ordinary discomfort 
and emotional stress experienced by all. 


THORAZINE* 


chlorpromazine, S.K.F. 


one of the fundamental drugs in medicine 


Available: tablets, Spansule* sustained release capsules, ampuls, 


multiple dose vials, syrup and suppositories. 


Smith Kline & French Laboratories, Philadelphia 


*T.M. Reg. U.S. Pat. Off, 
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simplicity with security 


y 
Koromex: ‘ol: 
VAGINAL JELLY 


when the ‘jelly-alone” method 


TRADEMARK 


the outstandingly competent 
spermatocidic agent... 


is advised, New Koromex@) 


ig now available 
to physicians. 


ACCEPTABLE - 


AVAILABILITY, ANOTHER H-R “FIRST”. . . 


Large tube of jelly, 125 grams, with 

patented measured dose applicator, is supplied ina ? 
washable, appealingly feminine zippered kit, at no extra TYPE BASE 

The 125 gram tube of Koromex@ may also be bought The 
separately at any time. Factual literature sent upon request. 


HOLLAND-RANTOS CO., INC. * 145 WUDSON STREET, NEW YORK 13, 
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Doctor, your dietary decision 
can build Blue Ribbon babies 


The baby who wins the blue ribbon is the 
one whose doctor —no one else — determines 
its exact nutritional needs. 


GET YOUR BABIES OFF TO A STRONG START WITH... 


A scientifically formulated evaporated milk product 
prepared exclusively from Grade A Milk 


Happy Lynn Patricia, aglow with health, is a 
Blue Ribbon winner, pride of her doctor who 
selected VARAMEL to get her off to a strong start. 


1. Breslow, L.: Clinical Approach to Infantile Colic. 


—TARAMEL BUILDS BLUE RIBBON BABIES ~* 
e Made from milk of outstanding purity. e Provides adequate amounts of all % 
e Scientifically formulated for optimum known essential vitamins plus much- 
nutrition. needed iron. ; 
e Helps prevent colic.1 Butterfat re- e Helps doctor control infant feeding *% 
placed by easily digested vegetable oils. longer. Advertised to the medical pro- 
e Twice homogenized for better diges- fession only. Available in drug stores. 
tion and absorption. * 
e Permits prescribing carbohydrate of e Economical to use— eliminates need 
choice. No sugar added. for additional vitamins and iron. x 
Approximate Analysis Other products- Baker's Modified Milk 
49% Caleium............. 0.19% —a completely prepared formula in liquid 
32 Calories per fl. oz. i 
Average dilution—equal parts of Varamel and water * 
= — carbohydrate to make 20 calories per ; 


J. Pediat. 50: 196-206, 1957. (Reprint sent on request.) 
Laboratories, Inc. Cleveland 3, Ohio 
nasi Milk Products Exclusively for the Medical Profession ae 
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AMBAR 


METHAMPHETAMINE PHENOBARBITAL 


Weight Reduction: Obese patients may 
resist weight reduction because they 
fear losing the emotional security in- 
volved in overeating. AMBAR Extentabs 
or Tablets help them hold the diet line 
by giving them a more alert, brighter 
outlook. AMBAR adds incentive to weight 
reduction, gives the patient a better 
chance of holding off the disabling 
effects of continued overweight. 
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Without Jitters:* Methamphetamine, a 
more potent CNS augmenter than 
amphetamine, but producing far less 
cardiovascular effect, is combined in 
AMBAR with phenobarbital. The combi- 
nation subdues CNS effects just enough 
to protect the patient from overstimu- 
lation. Result: mood amelioration with 
no undesirable excitation — weight 
reduction without jitters. 


SHOWN BLOWING ITS TOP IS A 

TIN TOBACCO CAN, ONE OF MANTRES 
DESIGNS ONCE POPULAR IN ANDI 


Ambar Extentabs: 10 to 12 hours of apy 
suppression in one controlled-release™ 
tended-action tablet. 
Methamphetamine hydrochloride . 10059 
Phenobarbital (1 gr.) . 645m 
Ambar Tablets for conventional dosapy 
intermittent therapy. 
Methamphetamine hydrochloride . 3.3 
Phenobarbital (% gr.) . . 2158 


A. H. ROBINS CO., INC. YP 
Richmond 20, Virginia / 
Ethical Pharmaceuticals 

of Merit Since 1878 


BMURRAY, AND JESSUP, INDUST. MEO. & SURG. 
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IRST—clinically confirmed for better management 
# psychotic patients 


foW-—clinically confirmed as an improved 


ROMPT, POTENT and LONG-LASTING ANTIEMETIC ACTIVITY 


; Clinical investigators* report that in clinical studies 

After In Infections, In In 

Post- Nitrogen and intra-abdominal Neurosurgical Pernicious 
= operatively Mustard Vomiting Disease, and Diagnostic Vomiting of 
4 Therapy Carcinomatosis Procedures Pregnancy 
VESPRIN 

showed potent antiemetic action 


= completely relieved nausea and vomiting in small 
intravenous doses 

= showed a prolonged antiemetic effect 

caused little or no pain at injection site 

= controlled chronic nausea and vomiting in 
orally administered doses 

= produced relief in cases refractory to other antiemetics 

® often markedly depressed or abolished the gag reflex 

= terminated with singular effectiveness the hard-to-control 
nausea and vomiting common to nitrogen mustard therapy 

® provided superior prophylaxis against the nausea and 
vomiting associated with pneumoencephalography 

*Reports to the Squibb Institute for Medical Research 


A COLLEGES 

2F MANY: 


antiemetic dosage: Intravenous route—2 to 10 mg. for therapy or prophylaxis 
Intramuscular route—5 to 15 mg. for therapy or prophylaxis 
Oral route—Prophylactic doses may range from 20 to 30 mg. daily 


suppiy: Parenteral Solution—1 cc. ampuls (20 mg./cc.’ 
Oral Tablets—10 mg., 25 mg., 50 mg., in bott. es of 50 and 500 


“VESPRIN® [3 A SQUIBS TRADEMARK 


Page 53 


Atiemetic agent 2 

s of oll 
-release 
e . 100mm 

. 458 
3a 

. 
Rob BQUIBB Squibb Quality—the Priceless Ingredient 
1958 


Stains 


HARRIS 
HEMATOXYLIN 


Pharmaceutical 


RARITAN, NEV 


5 


ublish 


Beral irc 


Besistan 


‘J 


ith pe 


dmini 


bsorbe 


Minical 


Se 22757 


ao 


| 


iron 
intramuscular 


1-16 


; Published reports” confirm the advantages of IMFERON when paren- 
: . bral iron is preferable in iron deficiency anemias; pregnancy; infancy; 
| bsistant hypochromic anemias; geriatric patients; blood loss; patients 
By ith peptic ulcer, ulcerative colitis; intolerance to oral iron. Easy to 
| dminister, notably free from unpleasant or toxic effects, quickly 
Mebsorbed and utilized, IMFERON produces prompt hematologic and 


Minical improvement. 


| PRECISION THERAPY...PROMPT RESPONSE 


j | 
lee! 


INTRAMUSCULAR IRON-DEXTRAN COMPLEX 


SUPPLIED: 2-cc. and 5-cc. ampuls, boxes of 4. There are 50 mg. of elemental 
iron per cc. of IMFERON. 

IMFERON® is distributed by Lakeside Laboratories, Inc., under license from Benger Labora- 
tories, Limited. 

BIBLIOGRAPHY: (1) Hagedorn, A. B.: J.A.M.A. 164:1642 (Aug. 10) 1957. 
(2) Brown, E. B., and Moore, C. V., in Tocantins, L. M.: Progress in Hematology, 
New York, Grune & Stratton, Inc., 1956, vol. 1, p. 25. (3) Hagedorn, A. B.: M. Clin. 
North America, Philadelphia, W. B. Saunders Company (July) 1956, p. 983. 
(4) Grunberg, A., and Blair, J. L.: A.M.A. Arch. Int. Med. 96:731, 1955. (5) Baird, 
I, M., and Podmore, D. A.: Lancet 2:942 (Nov. 6) 1954. (6) Cappell, D. F; Hutchi- 
son, H. E,; Hendry, E. B., and Conway, H.: Brit. M. J. 2:1255 (Nov. 27) 1954. 
(7) Millard, J. B., and Barber, H. S.: Ann. Rheumat. Dis. 15:51, 1956. (8) Cope, E.; 
Gillhespy, R. O., and Richardson, R. W.: Brit. M. J. 2:639 (Sept. 15) 1956. 
(9) Jennison, R. F, and Ellis, H. R.: Lancet 2:1245 (Dec. 18) 1954. (10) Scott, 
J. M., and Govan, A. D. T:: Brit. M. J. 2:1257 (Nov. 27) 1954. (11) Scott, J. M.: | 
Brit. M. J. 2:635 (Sept. 15) 1956. (12) Gaisford, W., and Jennison, R. F: Brit. M. J. 
2:700 (Sept. 17) 1955. (13) Wallerstein, R. O., and Hoag, M. S.: Scientific Exhibit, 
Sixth Internat. Cong., Internat. Soc. Hemat., Boston, Mass., Aug. 27-Sept. 1, 1956. 
(14) Wallerstein, R. O.: J. Pediat. 49:173, 1956. (15) Sturgeon, P: Pediatrics 18:267, 
1956, (16) Wallerstein, R. Q., and Hoag, M. S.: J.A.M.A. 164:962 (June 29) 1957. 
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assure her 
a more serene, a happier pregnan\ ; 
... Without nausea | 


Cyclizine Hydrochloride and Pyridoxine Hydrochloride 


because *Maredox’ gives the expectant mother new-found 


relief from morning sickness. 


relieves nausea and vomiting 


and pregnda 
counteracts pyridoxine deficiency 


One tablet a day, taken either on rising or at night, 
is all that most women require. 


Each tablet of ‘Maredox’ contains: 


‘Marezine” brand Cyclizine Hydrochloride 
Pyridoxine Hydrochloride 


BURROUGHS WELLCOME & CO. (U.S.A.) INC., Tuckahoe, New 
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Because it replaces half control with full control. 
Because it treats the whole menopausal syndrome. 
Because one prescription manages both the 
psychic and somatic symptoms. 


Two-dimensional 


SUPPLIED: Bottles of 60 tablets. 
Each tablet contains: 
MILTOWN® (meprobamate, Wallace) ........................0seeeeceeeeee 400 mg. 


dicarbamate. 
U. S. Patent No. 2,724,720. 


Conjugated Estrogens (equine) ................-........cccemeeceeeeeeeees 0.4 mg. 
Licensed under U. S. Patent No. 2,429,398. 


DOSAGE: One tablet t.i.d. in 21-day courses with one week rest periods. 
Should be adjusted to individual requirements. 


Samples and literature on request. 


MILTOWN® + CONJUGATED ESTROGENS (EQUINE) 
A Proven Tranquilizer A Proven Estrogen 


(ff) WALLACE LABORATORIES, New Brunswick, N. J. 


who discovered and introduced Miltown, the original meprobamate. 


treatment = 
the 

an ¢ 
menopause 
> 


‘Miltown’ therapy resulted in complete relief from 
symptoms in 88% of pregnant women complaining of 
nausea, vomiting, leg cramps refractory to calcium 
therapy, numbness and tingling of the extremities, 
headache, insomnia, anxiety, and emotional upsets.* 

‘Miltown’ (usual dosage: 400 mg. q.i.d.) relaxes 
both mind and muscle and alleviates somatic symp- 
toms of anxiety, tension, and fear. 

‘Miltown’ therapy does not affect the autonomic 


nervous system and can be used with safety through- 
out pregnancy.* 


Anxiety of pregnancy 


*Belafsky, H. A., 
Breslow, S. 
and Shangold, J. E; 
Meprobamate in pré 
Obst. & Gynec. 
9 :703, June 1957. 


Miltown 


NEW BRUNSWICK, NEW 


THE ORIGINAL MEPRO 
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‘n postmenopausal vaginitis 
vaginal plastic 
nestro 
builds vaginal epithelium ~ 
\Ortho; Ne 
LABORA 


THE FEMALE URETHRA 
"more than a simple tube..." 


anatomically complex... 
with a tortuous network of periurethral glands... wit 
highly susceptible to localized infection... ret 
a frequent source of pelvic distress. to 


BEFORE the menopause 
bacterial urethritis... 


Pp! 
infection and pain yield quickly® to pai 
FURACIN . F 
BRAND OF NITROFURAZONE 
urethral suppositories S 
antibacterial... anesthetic... gently dilating an 
Each Suppository contains Furacin 0.2% and Fac 
diperodon-HCl 2%, in a water—dispersible base. dir 
Hermetically sealed in silver foil, box of 12. (0. 
He} 
1. Wharton, L. R. in Campbell, M.: Urology, Philadelphia and 
London, W. B. Saunders Company, 1954, vol. 2, p. 1390 et seq. 4. 
2. Barrett, M. E.: J. M. Ass. Alabama 26:144, 1956. Kin 
3. Youngblood, V. H.: J. Urol., Balt. 70:926, 1953. (to 
an 
owl I NITROFURANS —a unique class of antimicrobials — 
™ products of Eaton research E 1 
ch, 1958 
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AFTER the menopause 


1. Postmenopausal urethritis — 
pretreatment urethral smear. Absence 


of normal cornified squamous cells. 


2. After 2 weeks' treatment with 
FURESTROL Suppositories —— squamous 
cells reflect healthy new epithelium. 


cytologically complex... 
with a mucosa affected by estrogen deficiency... 


reflected by postmenopausal atrophy with susceptibility 


to infection...a frequent source of pelvic distress.* 


postmenopausal urethritis... 


"progressive histologic normalization" 
parallels rapid symptomatic relief> with 


FURESTROL 


Suppositories 


ESTROGENIC... 
antibacterial... anesthetic... gently dilating 


Each Furestrol Suppository contains Furacin 0.2%, 
diperodon-HCl 2%, and diethylstilbestrol 0.0077% 
(0.1 mg.) in a water—dispersible base. 
Hermetically sealed in orchid foil, box of 12. 


4. Youngblood, V.H.; Tomlin, E. M.; Williams, J. 0. and 
Kimmelstiel, P.: Tr. Southeast. Sect. Am. Urol. Ass. 
(to be published) 5. Youngblood, V. H.; Tomlin, E. M.; 
and Davis, J. B.: J. Urol., Balt. 78:150, 1957. 


EATON LABORATORIES, NORWICH, NEW YORK 
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109 WEST 64 ST., NEW YORK 23, N. 
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our pregnant patients complain of an incessant “tiredness”, 
Ml find the psychic support offered by ‘Dexamy]’ will 
tly help pull them through the more difficult days and assist 
resuming a more normal life. Dexamyl*—a combination of 
ine* (dextro-amphetamine sulfate, S.K.F.) and amobarbital—is 


mle as tablets, elixir and Spansule* sustained release capsules. 


t. & & French Laboratories, Philadelphia *T.M. Reg. US. Pat. Off. 
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diabetics et she 

YOU TREAT infants, especially prematures 

INFECTIONS | was 

PATIENTS those on corticoids 4 

SUCH those who developed moniliasis on previous iipulsiv ent 

q AS THESE broad-spectrum therapy Bhormal 

those on prolonged and/or 

high antibiotic dosage @scrious | 

etal was 


¢ women—especially if pregnant or diabetic ihe. tid 


@atal ther 
| this h 
the griy 
Bncurosis. 


Squibb Tetracycline Phosphate Complex (Sumycin) and Nystatin (Mycostatin) Sumycin plus Myc ; 


the best broad-spectrum antibiotic to use is 


for practical purposes, Mysteclin-V is sodium-freey 


for “built-in” safety, Mysteclin-V combines) 


1. Tetracycline phosphate complex (Sumycin) for superior 
initial tetracycline blood levels, assuring fast transport of 
adequate tetracycline to the infection site. 


2. Mycostatin—the first safe antifungal antibiotic—for its 
specific antimonilial activity. Mycostatin protects 

many patients (see above) who are particularly prone to monilial 
complications when on broad-spectrum therapy. 


MYSTECLIN-V PREVENTS MONILIAL OVERGROWTH 


Capsules (250 mg./250,000 u.), bottles 
of 16 and 100. Half-Strength Capsules 


25 PATIENTS ON 25 PATIENTS ON . 
125 -/125,000 u.), botth f 16 3 
u.), 2 oz. bottles. Pediatric Drops (100 After seven days After seven dam 
mg./100,000 u.), 10 cc. dropper bottles, Before therapy of therapy Before therapy of therapy 4 
@ ¢ 
SQUIBB 
8 8908 
Squibb Quality— 622060 
the Priceless Ingredient 
Monilial overgrowth (rectal swab) @ None @ Scanty 


“MYSTECLIN, *MYCOSTATIN’,® AND ARE SQUIBB 


Childs, A. J.: British M. J. 1:660 ee 
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miny, play with me, Mommy!” 


an, now. But only a short time 
oris never had time for the kids. 
For patients on the brink of psychoses, 


azy-clean” housekeeper, she chased Pacatal provides more than tranquiliza- 


Gand germs all day long. This end- tion. Pacatal has a “normalizing”’ 
gritual seemed pointless, even to action, i.e., patients think and respond 
gyet she couldn’t help herself. emotionally in a more normal manner. 


To the self-absorbed patient, Pacatal 
restores the warmth of human fellowship 
... brings order and clarity to muddled 


@ became short-tempered with the 
Idren ... cried for no reason at 


2 . was depressed and inde- thoughts ... helps querulous older 
ive. Because her people return to the circle of 
US Gpulsiveness crowded family and friends. 
Enormal living, and Pacatal, in contrast to earlier 
ij was on the brink phenothiazine compounds, and other 
a scrious breakdown, tranquilizers, does not ‘‘flatten”’ the 
etal was instituted: — patient. Rather, he remains alert and 
g. tid. more responsive to your counselling. But 


Pacatal, like all phenothiazines, should 
not be used for the minor worries 
of everyday life. 


@tal therapy re- 
Se this housewife 


mt the sup of - Pacatal has shown fewer side effects 
a Curosis. than earlier ataraxics; its major benefits far outweigh 
~ occasional transitory reactions. Complete dosage 

Ee instructions (available on request) should be consulted. 

7 : Supplied: 25 and 50 mg. tablets in bottles of 100 and 500. 


Also available in 2 cc. ampuls (25 mg./cc.) 
for parenteral use. 


back from the brink with 
® 
Pacatal 


Brand of mepazine 


WARNER-CHILCOTT 


100 YEARS OF SERVICE TO THE MEDICAL PROFESSION 


| 
q 
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neo Bromth 


Bromaleate, Brayten 


The etiology of abnormal water retention during 
pregnancy is still unknown; however, the wide- 
spread interest in—and successful treatment of 
—premenstrual tension in recent years has re- 
sulted in serious consideration by a number of 
investigators of a possible common denominator 
between the two conditions. “‘The study of both 
diseases revealed a striking similarity of symp- 
toms and signs suggesting acommonetiology.””!:? 

There now is an impressive recent report in 
Am. J. Obst. & Gynec. by James and Johnson on 
the treatment of 180 edematous pregnant patients 
with the relatively new preparation—neo Bromth. 

Clinically, James and Johnson found neo 
Bromth “‘to be as superior to other therapeutic 
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bnstaini 


measures in our edematous pregnant pa 
Bickers and Greenblatt found it to be in 
premenstrual tension.” a 

Existing or developing edemas were cd r S 
in 162 (90%) of the 180 patients. No oth ee 
cation, or special diets, were necessay 
investigators concluded that ‘‘neo 
although non-hormonal therapy, app 
possess a specific antidiuretic hormone 
nism which would account for its effecti 
both premenstrual tension and_ edé 
pregnancy.” 

neo Bromth is safe, non-hormonal 
Each 80 mg. tablet contains Pamabrom(? 
2-methyl-1-propanol 8-bromotheophyll 
mg. and pyrilamine maleate, 30 mg. 
2-3 tablets T.I.D. or Q.1.D., commeneil 
first signs of undesirable weight gain. urrently 
1. Brit. M. J. 1:1007, 1953 rite for 
2. Brit. M. J. No. 4896, 1071, 1954. 
3. Am. J. Obst. & Gynec. 74:1054, No 


BNDIC. 


BRAYTEN PHARMACEUTICAL COMPANY Chattanooga 9, Tennesset E. 
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thej lady will be dainty 


assengill Powder has a “‘clean’”’ 
tiseptic fragrance. It enjoys 
usual patient acceptance. 


assengill Powder is buffered to 
intain an acid condition in the 
ginal mucosa. It is more 

ective than vinegar and simple 


rface tension which enables it 
penetrate into and cleanse 
e folds of the vaginal mucosa. 


assengill Powder solutions are 
sy to prepare. They are 
nstaining, mildly astringent. 


ssengill powder 


NDICATIONS: 


Massengill Powder solutions are a valuable adjunct in the management of 

_ monilia, trichomonas, staphylococcus, and streptococcus infections of the 
vaginal tract. Routine douching with Massengill Powder solution mini- 
mizes subjective discomfort. and maintains a state of cleanliness and 
normal acidity without interfering with specific treatment. 


urrently, mailings will be forwarded only at your request. 
rite for samples and literature. 
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In modern feminine hygiene 


and therapy 


Massengill Powder has cosmetic elegance. Its clean, refreshing fragrance is acceptal 
most fastidious for therapeutic or routine hygienic use. Massengill Powder solu 
easily prepared, convenient to use, nonstaining. They effectively cleanse, deod¢ 
soothe the vaginal mucosa, while their mild astringent properties tend to decreas 


secretions. 


CLEAN-UP AFTER ANTIBIOTICS 


Following intensive antibiotic therapy, increasing 
numbers of female patients return complaining 
of vulvar pruritus or vaginitis ... and profuse 
vaginal discharge. 

Most of these present the classical picture of 
Monilia albicans, Trichomonas vaginalis or 
mixed infections. When these infections occur, 
regular use of Massengill Powder, with its pH 
of 3.5 to 4.5, helps restore the normal acidity of 
the vaginal tract. At this normal pH the growth 
of pathogenic organisms is inhibited and the 
growth of the normal vaginal flora encouraged,! 
thus reducing the barriers to specific medication. 


LOW pH RETENTION 


Massengill Powder is buffered to retain an acid 
condition. In a recent clinical observation, am- 
bulatory patients—with an alkaline vaginal 
mucosa resulting from pathogens—maintained 
an acid vaginal mucosa of pH 3.5 for a period of 
4 to 6 hours after douching with Massengill 
Powder; recumbent patients maintained a satis- 
factory acid condition up to 24 hours. Simple 
acid douches (vinegar or lactic acid) are quickly 
neutralized by an alkaline vaginal mucosa; 
therefore, they are somewhat unsatisfactory in 
maintaining the required acid pH of the vagina.” 


The S. E. MASSENGILL Company seo ror 


LOWER SURFACE TENSION 


Massengill Powder in the standard soll 
a surface tension of 50 dynes/cm. as@ 


to that of water and simple acid solui 


72 dynes/em. This added property dim 


surface tension enables Massengill B 
penetrate into and cleanse the fol 
vaginal mucosa, thus increasing the thi 


effectiveness. Lowered surface 
the cell wall and cytoplasmic membng 


infecting organism more permeable 


more susceptible to specific therapy’ 


SUPPLY 


Massengill Powder is supplied in gla 


the following sizes: 
Small, 3 oz. 
Medium, 6 oz. 
Large, 16 oz. 
Hospital Size, 5 lbs. 
Pads of douching instructions for pi 
available on request. 


REFERENCES 


1. Lang, W.R., Rakoff, A.E., Am. Gefi 
1:520 (1953). 

2. Arnot, P.H., The Problem of Douchil 
Journal of Surg., Obs., and Gyn., Vol. 
(1954). 
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B + 
Lore l$ STERILE | 
Rib-Batk 
BLADE 
solu in the 
PUNCTURE PROOF 
Package 
rd soil 
1. asi 
-solutiiiirally, it can be AUTOCLAVED 


rty 


gill P on’t compromise package safety or blade qual- 


» fol” The B-P STERILE Rib-Back BLADE package 
the th ovides both—on the outside an easily opened 
-MBUNCTURE PROOF envelope that can be auto- 
tensi@@iaved if desired . . . on the inside a STERILE 
em DiMBib.Back BLADE of the same superior carbon 
able mreel you have always enjoyed. 
ON steel—the BEST for FINE cutting edges 


' iter all, the first consideration is cutting effi- 
in gas ency no matter how the blade is packaged— 
d cutting efficiency is exactly what you get 
@ith the ‘only’ B-P Rib-Back Surgical Blade, 

ether your preference in packaging be . 


B-P STERILE pack Rib-Back BLADES 
B-P RACK-PACK® Rib-Back BLADES 


for pi B-P CONVENTIONAL pack Rib-Back BLADES Ask your dealer 
BARD-PARKER COMPANY, INC. 
Danbury, Connecticut 
n. Geri 
ouchis BARD-PARKER RIB-BACK BLADES — ALWAYS YOUR BEST BUY IN PERFORMANCE 
Vol. & SUPPLIED IN THE PACKAGE TO MEET YOUR REQUIREMENTS 
NNESSE 
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HAPPY AGAIN...TODAY! 


the modern time-saving treatment 


for all three types of vaginitis 


In a matter of minutes... right after the first douche (today) 
... Iriva helps relieve burning, itching and many other symp- 
toms associated with vaginitis. 


Triva’s powerful detergent surface-acting agent, plus a chelat- 
ing agent, annihilates micro-organisms, almost instantly. Fact 
is, most cases of trichomonal and non-specific vaginitis are 
rendered asymptomatic in 2-5 days... organism-free within 
12 days (monilia genus may require longer). 

Triva is safe, non-toxic, non-irritating...even during preg- 
nancy...and will not stain clothing. Simple to prescribe: 
“Triva (Boyle) sig; douche, b.i.d. for 12 days:’ For complete 
data, see PDR, 1958, pages 630, 631. 


Full Treatment Package, literature on request. Write Dept. AJ-4. 


Now available: color film “Management and Mismanagement 
of Breech Presentation’ 


AVAILABLE AT ALL PHARMACIES in convenient packages of 24 individual 
3 Gm. packets, each containing 35% Alkyl Aryl sulfonate (surface 
active and detergent), 0.33% Disodium ethylene bis-iminodiacetate 
(chelating agent), 53% Sodium sulphate, 2% Oxyquinoline sulfate and 
9.67% dispersant. 


BOYLE & COMPANY LOS ANGELES 54, CALIF. 


Triva 


NOW... for the first time in tetracycling 


TETRACYC 


| 
- 
LINE PHOSPHATE COMPLEX 


blood levels 


on a SINGLE intramuscular dose, 
in minimal injection volume | 


This achievement is made possible by the unique solubility of TETREx (tetracycline 
phosphate complex), which permits more antibiotic to be incorporated in less volume 
of diluent. Clinical studies have shown that injections are well tolerated, with no more 
pain on injection than with previous, less concentrated formulations. 


TeTREX Intramuscular ‘250’ can be reconstituted for injection by adding 1.6 cc. of 
sterile distilled water or normal saline, to make a total injection volume of 2.0 cc. 
When the entire 250 mg. are to be injected, and minimal volume is desired, as little as 
1.0 cc. of diluent need be used. (Full instructions for administration and dosage for 
adults and children, accompany packaged vial.) 


Each one-dose vial of TETREX Intramuscular ‘250’ contains: 
TETREX (tetracycline phosphate complex) (tetracycline HCI activity)........... 250 mg. 


plus ascorbic acid 300 mg. and magnesium chloride 46 mg. as buffering agents. 
*® of Astra Pharm. Prod. Inc. for lidocaine 


SUPPLY: Single-dose vials containing TETREXx — tetracycline phosphate complex — each 
equivalent to 250 mg. tetracycline HCI activity. Also available in 100-mg. single-dose vials, 
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Whether it is a frequent or an occasional feeding, Similac makes an 


excellent “relief” bottle for the breast-fed infant. Because a new as 

baby, particularly a first baby, changes the family’s habit patterns, _ 
it is important that the mother not always feel “chained down.” An “*relie 
occasional evening out is a necessary and valuable respite for her is 
health and morale. Otherwise, the mother’s tensions may increase. bo t pa 


Assurance for the breast-feeding mother 


When she is reassured that Similac is closely equivalent to her own 
milk, and that breast feedings can be compatibly replaced with 
Similac feedings, the mother will feel secure in using Similac for a 
relief bottle. 


“ey 

A compatible supplement This advertisement c= 

Similac provides physiologic levels of essential fatty acids, protein of the Physicians’ Covit 


and carbohydrate in the same balanced proportions as in breast milk. eet oe 


All known essential vitamins also are included. act 
v 


4 
ROSS LABORATORIES @ 


Compatible infant feeding—breast feeding and Similac® Columbus 16, Ohio 


Am, J. Obst. & 
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minimizes 
patient 
discomfort 


ANESTHETIC LUBRICATING JELLY 


A sterile surgical lubricant possessing 
prompt local anesthetic properties. Non- 
irritating — water soluble. 


Recommended for use in catheterization, 
endotracheal introduction, proctoscopy, 
cystoscopy and other similar uses. 
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Safely in control of 


Nausea of Pregnancy 


The first thought of every physician during the prenatal 
period is the safety of the patient. 


The first choice of the physician for an agent to control 
nausea and vomiting will be EMETROL® when he 
considers the following advantages: 


1. EMETROL does not contain barbiturates, bromides, 
antihistamine compounds, or any other drugs 
likely to induce untoward effects. 


2. EMETROL has been shown to be effective in nausea 
and vomiting in controlled clinical studies.'-3 


3. EMETROL is so palatable that most patients will 
take it readily. 


4. EMETROL works quickly, often bringing relief with 
the first dose. 


(Phosphorated Carbohydrate Solution) 


1. Crunden, A. B., Jr., and Davis, W. A.: 
Am. J. Obst. & Gynec. 65:311, 1953. 


2. Bradley, J. E., et al.: J. Pediat. 
38:41, 1951. 


3. Tebrock, H. E., and Fisher, M. M.: 
M. Times 82:271, 1954. 
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FOR DYSMENORRHEA and 
PREMENSTRUAL TENSIONS 
DYSMENORRHEA SYNDROME 


Announcing 


...a new physiologic corrective 
contains no analgesic drug 


Trilutd 


Trilute contains 


TROCINATE, a clinically proved 
safe spasmolytic, especially po 
tent, in pharmacologic studies 
in relieving spasm of the uterus 
(J. Pharm. Exp. Ther. 89:131)% 


THEOPHYLLINE, a diuretic t# 
combat fluid retention and uter 
ine tissue edema, important 
etiologically in the premenstrual 
tension-dysmenorrhea syndrome 


DIURETIC ANTIHISTAMINIC 


PYRILAMINE MALEATE, an antis 
histaminic to combat any allergié 
factor. 


IN EACH PINK AND GRAY CAPSULE 
TROCINATE 100 MGMS., THEOPHYLLINE 
100 MGMS., PYRILAMINE MALEATE 28 
MGMS. 


IN BOTTLES OF 25 AND 100 CAPSULES® 


Directions: One capsule after each 
meal and at bedtime, beginning 4 days 
before onset of menstruation, an 
continuing through first day of flows 


wm. P. Poythress & Inc. 


ETHICAL PHARMACEUTICALS RICHMOND 17, VIRGINI® 


Page 74 Am. J. Obst. & GynéeGi 


1 
4 
BATS 
: 
A 
q 
| 


FOUGERA 


far less pain—for the apprehensive patie 
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A brighter 
“Good morning, 


999 
doctor 
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No complaints about 
* post-episiotomy, 

* tender hemorrhoids, 

* or fissured nipples when you prescribe 


e ® 
WUC UCM Topical Anestheti 


Americaine relieves surface discomfort quickly, sustains ® 
up to six hours with a single application— because 1 
Americaine contains 20% dissolved benzocaine. 


What about sensitivities? None reported in over 11,800) 
lished clinical cases'...negligible incidence in 10 years’ stem 
growing use. 

Americaine Aerosol 

For quick spray application. Available in 3 oz. prescription siz, 
5.5 oz. and 11 oz. dispensers. 


Americaine Ointment 
For simple manual application. Available in 1 oz. tube w/applie 


1. References on request. 
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WHEN ABORTION THREATENS... 


CLINICALLY EFFECTIVE THERAPY BY MOUTH 


(norethindrone, Parke-Davis) 


oral progestogen with unexcelled potency and unsurpassed efficacy 


In obstetric complications amenable to progestational therapy, the clinical effects 
of injected progesterone can now be produced by small oral doses of NORLUTIN. 
For example, one investigator reports that 20 of 21 patients treated for threatened 
abortion appeared to benefit from administration of NORLUTIN.* 

CASE SUMMARY’ A 39-year-old married woman with a history of slight dysmenorrhea 
and staining intermittently superimposed on a regular 28-day cycle was placed on a 
regimen of stilbestrol. Staining recurred in spite of increasing dosage. Nearly two months 
after institution of this therapy a pregnancy of 16-weeks duration was discovered. Spot- 
ting continued during the following two weeks. Stilbestrol was then discontinued and 
treatment with NORLUTIN begun. Staining ceased 3 days after beginning treatment with 
NORLUTIN. The pregnancy continued uneventfully to full term when she gave birth to 
a healthy male infant weighing 6 pounds, 5 ounces. 

INDICATIONS FOR NORLUTIN: Conditions involving deficiency of progestogen such as 
primary and secondary amenorrhea, menstrual irregularity, functional uterine bleeding, 
endocrine infertility, habitual abortion, threatened abortion, premenstrual tension, and 
dysmenorrhea. 

PACKAGING: 5 mg. scored tablets (C. T. No. 882), bottles of 30. 


*Abramson, D.: Personal communication. 


° 
:P: PARKE, DAVIS & COMPANY — DETROIT 32, MICHIGAN 
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STOP vulvar itching and burning faster 
GET quicker cures... 


with 


the true specific for monilial vaginitis 


Gentia-jel provides an unsurpassed monilial 
killing gel which disperses completely over the 
vaginal and cervical mucosa . . . penetrates into 
all folds...and bathes the vulvar labia. This 
soothing fungus and bacteria destroying gel 
provides fast gratifying relief of vulvar itching 
and burning, and results in quicker cures. 


Have the patient follow these simple steps: 
(1) Insert applicator and instill Gentia-jel on 
retiring. (2) Remove and discard applicator, 
place a pledget of cotton in the introitus and 
wear a perineal pad. 


Supplied 
In packages of 12 single-dose disposable applicators, 


Westwood Pharmaceuticals 
Division of Foster-Milburn Co. - Buffalo 13, New York 
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no 
refrigeration 
required 


Sterile anesthetic adjuvant 
for rapid, brief 
skeletal muscle relaxation 


Stable, and ready for instant reconstitution, via the INCERT® method, 
this myoneural blocking agent produces rapid but brief skeletal muscle 
relaxation, both pre- and post-surgically. 


Needs no expiration dating... sustains high potency in storage at room 
temperature... INCERT pump-units permit addition of multiple doses 
... immediately reconstituted in bulk parenteral solutions. . . aseptically 
transferred to bulk solutions without needle or syringe... safe, sterile, 
closed-system additive method... economical. 


Supplied in sterile additive vials containing 500 mg. and 
1000 mg. expressed as anhydrous succinylcholine chloride. 


ALSO AVAILABLE IN INCERT® 
VI-CERT (Lyophilized B Vitamins with Vitamin C) — five essential B vitamins and 
vitamin C. INCERT T41—Thiamine HC! 25 mg., Riboflavin 10 mg., Niacinamide 100 
mg., Sodium Pantothenate 20 mg., Pyridoxine HC! 20 mg., Ascorbic Acid 500 mg. 


POTASSIUM CHLORIDE SOLUTION INCERT T2010 — 20 mEq. K* and CI- in 10 cc. 
sterile solution (2 mEq/cc.). INCERT T2020 — 40 mEq. K* and Ci- in 12.5 cc. 
sterile solution (3.2 mEq/cc.). 


POTASSIUM PHOSPHATE SOLUTION INCERT T31 — Potassium Phosphate (1.579 
gm. K2HPO, and 1.639 gm. KH2PO, per 10 cc.). Contains 30 mEq. K* and HPO=, 
in 10 cc. sterile solution. 


CALCIUM LEVULINATE SOLUTION INCERT T51 — Calcium Levulinate, 10% solu- 
tion, 1.0 gm. (6.5 mEq. of Calcium) in 10 cc. sterile solution. 


TRAVENOL LABORATORIES, INC. 


pharmaceutical products division of 


BAXTER LABORATORIES, INC. 


morton grove, illinois 
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now, 


easver delivery 


an essential hormone of parturition to 


reinforce the normal physiology of childbirth 


Cervilaxin 


(relaxin, National) 


CERVILAXIN relaxes and softens cervical tissue thereby shortening labor and 
easing delivery. 


CERVILAXIN may be used in any delivery, but it is of particular value in frank labor 


tories of difficult labor. It may be used alone, or in conjunction with oxytocin. 


Birnberg and Abitbol' using CERVILAXIN and oxytocin, reduced the time of normal 
term labor in primigravidas and multigravidas by more than 50% when compared 
with a series of women receiving oxytocin alone. 

CERVILAXIN offers these advantages to your patient— 

e shortens time in labor 

e lessens danger of fetal damage (brain injury) 

e easier labor—less pain—less trauma—less need for intervention 

e reduces danger of uterine rupture due to the failure of the cervix to dilate 
e makes the use of oxytocin safer 

Dose: CerviLaxin for administration by intravenous drip, is supplied in 2 ml. 
vials containing 20 mg./ml. Complete instructions with each package. 

1. Birnberg, C.H., and Abitbol, M.M.: Obst. & Gynec. 10:366, 1957. 


THE NATIONAL DRUG COMPANY 
Research vy Philadelphia 44, Pa. CE-917/58 
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Gynee. 


‘The treatment of spasmodic 


depends upon its severity and the degree of dis- 
ability it causes... A combination of aspirin, 
phenacetin and amphetamine [antispasmodic 
Benzedrine®], known under the... name of 
‘Edrisal’, is useful...” 


—Am. Pract. & Digest Treat. 
8 :1562 (October) 1957 


Antispasmodic Antidepressant Analgesic 


2 TABLETS EVERY 3 HOURS 


Smith Kline & French Laboratories, Philadelphia 


Also available: ‘Edrisal with Codeine’ (%4 gr. & Y gr.) 
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MALEATE 
PREVENTS 
POSTPARTUM 


...and speeds uterine 


‘Ergotrate Maleate’ almost com- 
pletely eliminates postpartum hem- 
orrhage due to uterine atony. Admin- 
istered during the puerperium, it 
increases the rate, extent, and regu- 
larity of uterine involution; decreases 


**Ergotrate Maleate’ (Ergonovine Maleate, Lilly) 


LILLY AND COMPANY 
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INDIANAPOLIS 6, 


involution 


the amount and sanguineous char- 
acter of the lochia; and decreases 
puerperal morbidity due to uterine 
infection. ‘Ergotrate Maleate’ is 
available in 1-cc. ampoules of 0.2 
mg. and in tablets of 0.2 mg. 


INDIANA, 


U.S.A 
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Vol. 75, No. 3 
March, 1958 


OBSTETRICS AND GYNECOLOGY 


Transactions of the Sixty-eighth Annual Meeting of the 
American Association of Obstetricians and Gynecologists 


THE CONTINUATION OF THE BASIC SCIENCES IN THE 
EDUCATION OF THE OBSTETRICIAN, GYNECOLOGIST, 
AND ENDOCRINOLOGIST* 


President’s Address 
F. Bayarp Carter, M.D., DurHam, N. C. 


(From the Department of Obstetrics and Gynecology, Duke University) 


O INFLICT upon one’s friends, and upon our distinguished guests, these 
remarks on ‘‘The Continuation of the Basic Sciences in the Education of 
the Obstetrician, Gynecologist, and Endocrinologist,’’ may seem a most un- 
fortunate manner of expressing appreciation for the freedom of speech you 
permit and for vour forbearance displayed in many meetings. The title may 
suggest to you a dry, didactic, pedantic, and personalized potpourri which 
might be designated polemie in character and which might possibly state a 
dichotomy which at present cannot be resolved or changed. 

The approach to a diseussion of this subject is lightened somewhat by re- 
membranees, foreed upon me often by a member of my family, of a quotation 
from La Rochefoucauld: 


“Old men enjoy giving good advice now they can no longer give a bad 
example.”’ 


The quotation is appropriate, as is another one, vaguely remembered, to 
the effect that we all ‘‘believe the present with a little doubt, believe the 
future with a little fear, and believe the past will always come again.”’ 


_ *Presented at the Sixty-eighth Annual Meeting of the American Association of Obstetri- 
cians and Gynecologists, Hot Springs, Va., Sept. 5 to 7, 1957. 


467 


| 
| 
S.A 


. J. Obst. & Gynec. 
468 CARTER Am. J Obst. & Gynec. 


The past will not come again. We must concern ourselves with the pres- 
ent and with the future. To defend the presentation of this subject, it would 
be well to consult the Introduction to Experimental Medicine in which Claude 
Bernard states, 


“It happens quite naturally that men who believe too firmly in their own 
theories do not believe enough in the theories of others, when faced with the 
decisions of experience. When two physiologists or doctors quarrel, each to 
maintain his own ideas or theories, in the midst of their contradictory arguments, 
only one thing is absolutely certain; that both theories are insufficient and neither 
of them corresponds to the truth... . 

“We really know very little, and we are all fallible when facing the immense 
difficulties presented by investigation of natural phenomena.” 


Our immediate past President, in his admirable address last year, gave a 
scholarly and orderly review of the growth of the educational features of our 
specialty. He stressed, as have others in various fields of medicine, that educa- 
tion is concerned with teaching and study for the purpose of understanding and 
that training has to do with habits and technique. 

In 1940 the Commission on Graduate Medical Education published Graduate 
Medical Education. In the summary was written: 


“The benefits of a well-developed educational program for residents will 
have so many far reaching effects, especially in improved service to patients, 
that the relative small increase in per capita cost of hospital operation will be 
of minor importance and entirely justified. 

“1. The residency should be the most satisfactory method of graduate train- 
ing for specialized fields of practice. 

“2. The residency should be organized as a real educational experience pro- 
vided by qualified teachers who are willing to assume responsibility for adequate 
instruction, 

“3. The residency should provide preparation in the sciences basic to the 
speciality as well as sufficient clinical experience under supervision, to ensure 
real competence. 

“4. The residency should be a joint responsibility of medical schools and 
of those hospitals able to provide residencies of a satisfactory educational charac- 
ter.” 


This simply implies to your speaker that “real education is always unfinished 
business.” 

Sir Charles Fraser, in his address to Alpha Omega Alpha on “Changing 
Foundations of Medicine,” said, 


“While clinical medicine continues to depend to an increasing extent on 
physiology and biochemistry, it is looking now for its inspiration and its methods 
especially to the work of the physicist, the chemist and the biochemist. Without 
an understanding of these sciences and their recent advances it is difficult to 
assess the value of much of the new work being carried out in clinical science 
and being applied to the practice of medicine. In other words, these subjects 
can no longer be regarded as pre-medical in our scheme of medical education, 
but rather as pre-clinical along with anatomy, physiology, biochemistry, bacteri- 
ology, and pharmacology.”’ 


With this statement we are in full accord. We would implement it by 
stating that only by carrying the preclinical sciences into the clinical years 
may we fulfill the requirements for a true educational approach to our specialty. 
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In short, “continuation education” is an educational feature to which we must 
give more serious thought and for which we must continue our efforts and 
planning. 

The quotation from the summary of Graduate Medical Education states: 

“The residency should provide preparation in the sciences basic to our 
specialt; as well as sufficient clinical experience under supervision, to ensure 
real competence.” 

Many residency training programs cannot supply the diversified clinical 
material necessary to ensure real experience and competence. This statement is 
also true of residencies in other specialities. 

Although the major part of our work in Obstetrics and Gynecology is non- 
operative in nature, there is still no justification for neglecting the operative 
techniques which are so fundamental to the competent practice of our specialty. 
There should be a general insistence that residency training programs should 
provide the postgraduate student with diversified obstetric and gynecologic oper- 
ative procedures. We should evaluate the postgraduate student but we should 
also evaluate the residency which provides him with his educational and training 
opportunities and stimuli. 

One of the most important supports of postgraduate education is the oppor- 
tunity to use the consultation privileges with all other clinical disciplines. This 
privilege is a highly educational stimulus. Proper consultation facilities rank 
high in the major indices of a properly organized program of postgraduate edu- 
eation. It is proper that we acknowledge our appreciation of, and our debt to, 
our clinical colleagues for their contributions to the daily functioning of the 
educational and training program. 

To us it is logical to insist that all postgraduate and undergraduate medical 
students should have the opportunity and the incentive to use their consultation 
privileges with the members of the staffs of the preclinical departments and 
divisions. In those preclinical departments there are vast stores of knowledge, 
interests, and talents which may be used with great and lasting profit. 

Any program which ignores or fails to utilize these various disciplines is 
destined to fail as a truly educational experience. 

The conviction that we should utilize this teaching association with members 
of the preclinical departments has been strengthened by the privilege of assay- 
ing, over a period of years, the benefits which accrue to us and to the students. 
This association has not been limited to seminars, round tables, and lectures. 
It has been experienced in the clinics, in the delivery and operating rooms, on 
the wards, and in the laboratories. It did much to stimulate discussions of 
processes and procedures often taken for granted and often poorly understood. 
This association cut to a minimum the poorly documented clinical jargon so 
commonly handed down in clinical practice. Aphorisms may be defined as short 
pithy sentences stating general doctrines or truths; that is, maxims, sayings, 
Saws, proverbs, adages, etc. They are always interesting, appealing, and trite. 
They are not, however, substitutes for true investigation and scientific evalua- 
tion of any given concept. This association has made our teaching less aphoristic 
and has buttressed our concept that skepticism is very often a worthwhile and 
admirable attribute. 
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Any educational and training program must be maintained by constant 
reorientation and continued edueation of the teachers as well as of the graduate 
or postgraduate students. The ability to maintain active and interesting associa- 
tion with the anatomists, the embryologists, the chemists, the biochemists, the 
endocrine chemists, the physiologists, the pharmacologists, the physicists, and 
others will do just as much for any program as has been done by accepted and 
expected associations with our pathologists, bacteriologists, cytologists, radiol- 
ogists, anesthesiologists, and our many clinical colleagues. 


In this way medical education may be truly a continuous educational process. 
Knowledge of literature pertaining to all branches of science and medicine will 
be generally appreciated and considered. Promulgation of error will be cut to 
a minimum; experimental efforts will be shared; constant evaluation of proce- 
dures and results will be possible without bias. These preclinical consultants 
have much to offer. Perhaps some of them might be induced, if not coereed, 
frequently to take part in the programs of our meetings. 


To list the aids which may be derived from our preclinical consultants would 
require redundant oratory. These aids are well known to all of you. 


As an example, however, it might be well to consider briefly gynecie endo- 
erinology with which we are concerned daily and for which we have great re- 
sponsibility. The embryologist, the physiologist, the biochemist, the endocrine 
chemist, the pathologist, the cytologist—all contribute aid to the clinician in the 
formulation of the educational and training program in endocrinology. 

A constant exposure to endocrine physiology, to endocrine pathology, and 
to endocrine chemistry should be the privilege of every student, house officer, and 
upper staff member of any department of obstetrics and gynecology. This ex- 
posure should take place in a proper setting. That setting should be in the 
clinics, the wards, the operating rooms, and in the delivery rooms. The seminar 
is a fascinating modality, but it cannot replace the daily work with the patients. 
The seminar reviews the problems, states cause and effect, suggests the regula- 
tions of therapies and follow-ups, and permits discussions. It states the ‘“con- 
science,” but it must be followed by “conscience in action” if it is to be of true 
educational value. 

The rapid advances in endocrinology make imperative a day-to-day educa- 
tional program. This program should not feature a “rotation” through the 
various clinical and laboratory facilities. It must be a continuous day-to-day 
correlation of the clinical findings, of the appropriate laboratory techniques, and 
of informed discussion of the general problem. 

This type of education certainly will show results in the guarded and con- 
servative approach to endocrine therapy. There is no need to stress that the 
indiscriminate use of hormone therapy is purely a matter of poor education. 
The dosage and therapy schedules are well outlined for most hormone substances. 
The rationale for the various therapies and the interpretations of results all 
rest on educational features. So long as good training in endocrinology is not 
provided, so long will indiscriminate hormone therapy be employed. The natural 
corollary is that, if these educational features are not understood, proper hor- 
mone therapy also may be disregarded and withheld. 
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There is a need for serious consideration of the problems briefly suggested 
in the preceding paragraphs. Many of the problems will not be recognized, 
considered, or answered in the near future. In many different institutions dis- 
cussions, improvements, and solutions will vary. 


The hope is expressed, however, that individuals, who in the future will 
elect to follow our specialty, will be better prepared to qualify for specialty 
rating with a decidedly improved knowledge of the basic sciences as they must 
be used and understood to ensure competency in the work. This preparation 
in basic sciences in itself will make the clinical practices more secure, more 
rational, and more complete. 


There may be little justification for subjecting you to these remarks, in 
which there is no originality and much repetition of things well known to all 
of us. Laennee said of repetition, 


“Do not fear to repeat what has been already said. Men need [the truth] 
dinned into their ears many times and from all sides. The first rumor makes 
them prick up their ears, the second registers, and the third enters.” 


In closing, it might be well to quote Jung’s Modern Man in Search of a 
Soul. 

“Indeed do not forget that my voice is but one voice, my experience a mere 
drop in the sea, my knowledge no greater than the visual field in a microscope, 


my mind’s eye a mirror that reflects a small corner of the world, and my ideas 
a subjective confession.” 


These words need a counterbalance of hopeful thought. It is most appropri- 
ate to quote Thomas Babbington Macaulay’s The History of England: 


“Those who compare the age in which their lot has fallen with a golden age 
which exists only in imagination may talk of degeneracy and decay; but no man 
who is correctly informed as to the past will be disposed to take a morose or 
desponding view of the present.” 


These words are applicable to our teaching efforts today. 
We may also quote Sophocles, who had Ajax declaim: 


“All strange things the multitudinous years 
Bring forth, and shadow from us all we know; 
Falter alike great oath and steeled resolve; 

And none shall say of aught, ‘This may not be.’” 


Perhaps some of us may still hold the deep conviction that we may imple- 
ment the educational features, as well as the training features, of our teaching 
efforts. A sincere philosophy, a true motivation, the acquisition of knowledge 
and experience, and a conscience in action will improve our educational efforts. 
Teaching is still a great and satisfying profession. It is a great challenge. Pride 
in it and a conscience for it must be maintained. 


By judicious methods of carrying the basic sciences into the everyday 
clinical work of those we attempt to educate, as well as to train, we may 
immensely improve their care and our care of patients. Certainly it is with 
high hope that we may say, “T'his will be.” 


TUBERCULOUS SALPINGITIS AS SEEN BY THE 
PATHOLOGIST AND THE SURGEON* 


Macnus Haines, M.D., LoNpon, ENGLAND 


(From the Pathology Department, Chelsea Hospital for Women, associated with the Institute 
of Obstetrics and Gynaecology, University of London) 


“Nothing is so interesting to us as tubercular disease.’’ 
Joseph Price 


NE of the earliest descriptions of tuberculous genital lesions complicating 

phthisis was given by the French physician, Reynaud,” in 1831. He de- 
scribed fully the illness and necropsy of 2 women aged 39 and 49 years, both para 
vii, who died from pulmonary tuberculosis and had uterine and tubal involve- 
ment. He pleaded that such lesions of the tube and uterus should be given a 
place in pathological anatomy; they were hitherto unrecognized. 

The classical papers of less early times are well known—found in the 
numerous contributions in the past 15 to 20 years.’ To this Association John 
B. Murphy‘ read a paper in 1903 entitled ‘‘Tuberculosis of the _ Genitalia 
and Peritoneum,’’ which runs to 80 pages in the Transactions. 

But from the pathology standpoint, Greenberg’s® paper in 1920 is highly 
informative. To this may be added the outstanding pathological studies made 
by Jedberg® in Sweden and the published works of Auerbach’ and Schaefer,’ 
both of New York. 

Greenberg’s series consisted of 200 examples of tuberculous salpingitis. 
Recently there has been another paper from Johns Hopkins Hospital,’ reporting 
a further 126 examples of tuberculous salpingitis collected in the succeeding 
30 years. The incidence of tuberculosis as a cause of salpingitis was 3.9 per 
cent, compared with 7.5 per cent found by Greenberg at the same hospital in 
the 30 years before. Dr. Emil Novak frequently maintained that this figure 
was something less than 5 per cent, an impression amply justified by the 
figures. 

Endometrial Tuberculosis 


From the pens of many authors, too many to mention now, a vast litera- 
ture has grown up in relation to what I may eall the “modern eraze” for in- 
fertility investigations, describing not only disease of the tubes but also 
tuberculosis of the endometrium.’ The reported prevalence varies from 
1 to 10 or 12 per cent. Such figures must be viewed with cireumspection ; they 
may be obtained from highly selective series and the method of selection clearly 
varies in different clinics. 


*The Joseph Price Oration, presented at the Sixty-eighth Annual Meeting of the sae 
can Association of Obstetricians and Gynecologists, Hot Springs, Va., Sept. 5 to 7, 1957 
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It is possible that the prevalence is different in different countries, but at 
the same time endometrial curettage is not a routine in all investigations of in- 
fertility. In the countries where low figures are recorded it may be asked: Is 
there a routine search? In a consecutive series of 200 patients who complained 
of primary infertility and who were subjected to a diagnostic curettage at 
Chelsea Hospital for Women, there were 8 (4 per cent) with latent tuberculous 
endometritis.‘ Comparable results are obtained in other clinics, but Suther- 
land,’* for example, has remarked that there is no evidence to show that the 
lesion is unusually frequent in the west of Scotland. 

An important inference from such data is possible because “the finding of 
endometrial tuberculosis (diagnosable by curettage) makes it almost certain 
that the tubes also are involved.”?* Tuberculosis of the female genital tract at- 
tacks the tubes in nearly every case but the uterus in only about half. Accord- 
ingly, the simple but perhaps speculative calculation has been made" that if the 
tube is involved twice as frequently as the endometrium, then the tubes might 
be tuberculous in not less than 10 per cent of cases of infertility. 


Fig. 1—Numerous follicles of tuberculosis in a distal portion of tube excised in the course of 
a plastic operation. (Hematoxylin and eosin. x40.) 


TABLE I. SERIES OF PUBLISHED CASES SHOWING A PREPONDERANCE IN THE AGE GROUP 
20 To 40 YEARS 


TOTAL NO. OF 


CENTER AUTHOR AGE GROUP INCIDENCE CASES 
Baltimore Greenberg (1921) 20-39 73.5% 200 
Glasgow Sutherland and Garrey Up to 34 82.5% 178 

(1951) 
London Haines 21-40 83.5% 121 
Sweden Jedberg (1950) 21-40 80.1% 186 


Age Incidence of Female Genital Tuberculosis 


The majority (80 per cent approximately) of women found with genital 
tuberculosis are between the ages of 20 and 40 years. Table I shows data from 
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representative series but it must be remembered that the disease is present in 
childhood and adolescence and in older women. Of a total of 121 cases of female 
genital tuberculosis at Chelsea Hospital for Women, 34 were examined in the 
past 5 years and, of these, 30 cases were from patients aged from 21 to 40 years, 
In 19 cases the specimen consisted of endometrium only, whereas there were 15 
specimens which included one or both tubes. 


Lesions of the Tube 


The morbid anatomy of tubal tuberculosis has certain classical appearances. 
These are mentioned below but the fact is often overlooked that a tube so affected 
may appear normal. To the surgeon, about to remove a diseased tube, this is 
an important consideration when the opposite tube looks normal. A decision 
in such circumstances is perhaps less of a burden nowadays because of chemo- 
therapy and antibiotics, but we must not forget that tuberculosis characteristi- 
cally attacks both tubes. An involved tube looks normal when the lesion is early 
(i.e., only microscopic). There may be slight general redness and swelling. <A 
snip may be taken from such a tube at salpingostomy in an unsuspected ease 
but tubereulosis is revealed by routine histology (Fig. 1). The pathologist too 
may fail to think of tuberculosis until the histological preparation is being ex- 
amined. 


B 


Fig. 2.—Diagram illustrating four possible appearances of tubal tuberculosis: A, normal-look- 
ing tube, B, exudative type, C, adhesive type, D, nodular type. 


The chief forms of tubal change are shown diagrammatically (Fig. 2). 
Most usually the adhesive form is encountered. There are dense adhesions 
covering the ovary and the tube, which is often not enlarged. The fimbriae and 
ostium are obliterated by the adhesions. Such appearances lack the more specifie 
features of the exudative type of reaction. Usually free from adhesions, the 
enlarged and distended tube has the so-called post-horn or retort shape and often 
tubercles may be observed on the surface. Such a tube is usually filled with 
caseous material (Fig. 3) but there may be blood (tuberculous hematosalpinx). 
A thin tube which is nodular or contains craggy areas is occasionally encountered; 
the contents of such nodules may be caseous or even calcified. It is possible that 
this represents a healing or burned-out phase of the disease and such appear- 
ances were recognized before the advent of drug therapy. 
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Tubal Pregnancy.—Pregnaney may occur in a tube either (a) “out of the 
blue” or (b) after treatment. Greenberg® recorded no cases of tubal pregnancy 
in 200 cases of tuberculous salpingitis but Henderson and Bean** found a tuber- 
culous tube in 3 of 302 tubal gestations. Studdiford?® wondered why the com- 
bination is not observed more often. The probable reason is that even if the 
site of the rupture or chorionic attachment is sectioned, blocks from other parts 
of the tube are not taken for histological examination (Fig. 4). It is possible 
that treatment may increase the risk of tubal pregnancy. Halbrecht*’ recorded 
16 examples and one of our patients under treatment for tuberculosis of the 
endometrium had 3 tubal gestations. 


Site of Tuberculosis in the Tube.—The lesion may be single or multiple 
and is usually uneven in intensity. According to Auerbach,’ the outer end is 
first affected. The abdominal ostium is closed in many instances although some- 
times swollen remnants of the fimbriae may be visible. I do not believe that 
much reliance can be placed on the state of the ostium and fimbriae in the differ- 
ential diagnosis of tuberculous salpingitis. 


Fig. 3.—Inflamed tube distended by caseous material. (Actual size.) 


Histology.—Tubereulosis in the tube has a characteristic pattern (Figs. 1 
and 4). Caseation is not always seen though it may be present in another block. 
Additional histological features consisting of birefringent crystals and laminated 
bodies'* are sometimes seen (Figs. 5 and 6). The erystals are nonsiliceous (solu- 
ble in mineral acids) and with the laminated bodies are found also in sarcoidosis. 
They may not be specific but are important in differential diagnosis especially in 
respect to an alleged diagnosis of tale granuloma of the tube. 


Differential Diagnosis | 


The differential diagnosis of tuberculosis of the tube often rests on histologi- 
cal examination, aided by bacteriology when possible. 
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Sarcoid.—This is not a diagnosis to be made very readily in the genital tract. 
The illustrations (Figs. 7 and 8) are from autopsy material of a case of general- 
ized sarcoidosis. 


Foreign Body.—A foreign body reaction is rarely encountered. It seems 
probable that some old tuberculous lesions have been mistaken for tale granuloma 
and the so-called foreign body reaction to the injection of radiopaque substances 
is frequently not recognized as tuberculosis. Therefore tuberculosis must be 
considered carefully before a nonbacterial agent is accepted as the cause of the 
tissue reaction. 


Lepra.—Lepra infection seems to be rare in the tube, though in leprous 
patients the ovary or pelvic lymph nodes may be infeected.'® 


Fig. 4.—Tuberculosis in a section of the proximal part of a tube; there was a ruptured 
tubal Ss with fetus in the ampulla. (Case of Dr. C. W. Taylor.) (Hematoxylin and 
eosin. X40.) 


Actinomycosis.—Actinomyeosis is not very rare in the tube. Sulfur gran- 
ules are seen in the pus and colonies of bacteria are seen in the section (Fig. 9). 


Bilharziasts.—Infestation with Schistosoma haematobium or mansoni is en- 
countered in certain endemie districts including the Caribbean as well as Egypt 
and parts of South Africa. In early eases the lesion is a peritubal granuloma 
containing ova. 


Enterobius vermicularis Infestation—Pinworm granuloma is occasionally 
diagnosed. The immature or adult parasite or ova of Enterobius vermicularis 
may be seen within or in the tissues around the tube.*° 

I have no personal knowledge of other granulomas of the tube, such as that 
due to syphilis, granuloma inguinale, or hydatid disease. 


Bacteriology 


It is perhaps not appropriate at this time to go into the details of the bae- 
teriological investigation of tuberculous salpingitis. Such a study is interesting 
always, though not thought essential by some who consider that the histological 
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7 
diagnosis is unassailable. This should be done when it is at all possible, however, 
and this is oftener than might be supposed provided that a thought is given to it. 
Isolation of the organism is required for testing drug sensitivity and this should 


Fig. 6. 


Fig. 5.—Birefringent nonsiliceous crystals in giant cell of tuberculous tube, illustrated at 
lower power in Fig. 1. (Hematoxylin and eosin. X60.) 


Fig. 6.—Same field as shown in Fig. 5 but examined with polarized light. ( x60.) 


he determined before treatment is started. There are numerous methods of 
investigation?'; the best results are obtained when more than one method is used 
and particularly when the investigation is carried out by a bacteriologist who is 
interested in the work. 
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Bacterial Type.—The determination of the type of bacillus is of epidemi- 
ological value. The results may also be used to demonstrate that the infection in 
the female genital tract is due to the human type whereas abdominal tuberculo- 
sis is often due to a bovine type. The incidence of bovine infections is only about 


Fig. 8. 


Fig. 7.—Sarcoidosis of tube. (Autopsy specimen of Dr. F. B. Smith.) (Hematoxylin 
and eosin. X60.) 

Fig. 8.—High-power view of Fig. 7 to show laminated body in giant cell. (Case of 
Dr. F. B. Smith.) (Hematoxylin and eosin. 200.) 


6 per cent at Chelsea Hospital for Women (Table II), which is comparable to 
the figure obtained by Jedberg® in Sweden. In a particular case, however, it is 
the strain of the organism and not the type which is to vc considered in rela- 
tion to sensitivity and resistance to drugs. 
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TaBLE IIT. CASES OF FEMALE GENITAL TUBERCULOSIS DUE TO BOVINE AND HUMAN TYPES OF 
MYCOBACTERIUM TUBERCULOSIS 


CHELSEA HOSPITAL 


JEDBERG, 1950 BARNS, 1955 SUTHERLAND, 1956 FOR WOMEN 
Bovine 12 0 0 3 
Human 166 26 120 39 


Route of Infection 


There is hardly any evidence that an ascending tuberculosis infection occurs 
in the female genital tract. In recent years several authors, including Jedberg® 
in Sweden and Barns** and Burne** in England, have carefully investigated the 
route of infection. 


They conelude that bilateral tubal involvement is the rule and that infection 
is hematogenous. It is admitted that pelvic peritonitis (often with a thick exu- 


date) is encountered with genital lesions but this is secondary to tubal infection 
except in a small proportion of eases. 


Fig. 9.—Colonies of Actinomyces in pus a a Fallopian tube. (Hemotoxylin and eosin. 
X25.) 


Tubal Function 


There seems no doubt that tubal function is altered by tuberculosis in its 
various phases, and therefore tuberculosis will be found in a proportion of those 
tubes which on investigation have impaired function. Sharman,”* working in 
Glasgow, examined the state of the endometrium in 3,804 patients with primary 
sterility and found that 216 (5.6 per cent) had tuberculous endometritis. He 
concluded that 25 per cent of cases of tubal obstruction in primary sterility are 
tuberculous in origin. Radiography is sometimes employed to diagnose tuber- 
culous salpingitis.* The pioneer work of Rubin® in America is well known to 
all interested in the study of tubal function. 


Treatment 


No consideration of treatment ean be undertaken at the present time with- 
out mention of the change in prognosis due to the beneficial effects of modern 
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antibiotic treatment and chemotherapy. In the control of this therapy, as well 
as the histopathology of biopsy or other surgical material, the pathologist has an 
important coordinating function. 

No drug therapy should be carried out without regard to the possibility of 
tuberculosis elsewhere in the body. Always it is the disease that must be treated 
and therefore other sites must be investigated. 

Ten years ago the treatment of tuberculous salpingitis was either (1) con- 
servative with minimal surgery or (2) radical surgery. Tuberculous salpingitis 
by itself is not necessarily lethal and therefore surgery by the unskilled, in the 
past, must have taken many lives as well as incurred much morbidity due to 
fistula formation and other complications. 

Surgery today can be modified by the employment of specifie drugs which 
in some cases offer a hope of cure and in others make operation safer but the 
advisability of performing plastic operations on tuberculous tubes has been ques- 
tioned.”® 

The success of drug therapy depends upon using the right dosage and, when 
possible, finding out the appropriate drugs; this requires the determination of 
the sensitivity of the infecting organism. This may be isolated from the opera- 
tive specimen as I have already indicated but preoperatively the organism can 
be isolated from the endometrium at biopsy in at least some of the eases. 

It is well known that drug-resistant strains of Mycobacterium tuberculosis 
occur or are prone to develop. Therefore, because of the risk of producing a 
resistant strain, inadequate or haphazard dosage may do harm. Joseph Price 
abhorred meddlesome surgery and we should likewise abhor fiddling with anti- 
bioties. Different schedules of dosage are employed. It is not for me to recom- 
mend, but I would draw your attention to the careful outline of treatment re- 
cently published by the American Trudeau Society’s?’ committee on therapy of 
female genital tract tuberculosis. All observers are agreed that a combination 
of two drugs should be given, which reduces the risk of developing drug resist- 
ance. 

Drug treatment must be maintained for a prolonged time, preoperatively 
for 3 or 6 months and for at least 12 months after operation. That it is valuable 
or even obligatory in tuberculous endometritis is amply justified by the results 
of a joint investigation in Britain.2® Not only does treatment rid the endo- 
metrium of tuberculosis but it apparently also prevents aggravation of tubal 
infection. Similarly the flare-up which follows tubal operations, abortion, or 
uterine pregnancy can be controlled. 

In dealing with salpingitis or adnexal masses associated with it, it would 
be unreasonable to expect drug therapy to cause resolution of any but small 
caseous masses, but some symptoms are alleviated and the mass may be reduced 
in size. Cases of severe or fulminating tuberculous salpingitis are comparatively 
rare in most clinics these days. If such a case appears to be unresponsive to 
drugs, one may consider employment of corticosteroids in conjunction with anti- 
bioties as suggested by Houghton?°—a method still under trial in relation to 
severe pulmonary lesions. This combination appears to have some clinical value 
immediately, but so far the value in ultimate shortening of the illness is ques- 
tionable. 

At all times one must remember that the patient has tuberculosis rather 
than treat the case merely as one of infertility, a blocked tube, or a tuboovarian 
mass. 


Conclusions 


First, we should not be complacent about genital tuberculosis in the female. 
Our experience, that of other countries, and, not least, several papers recently 
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published in the United States® 1* *°-%? show the presence and importance of the 
disease, with an incidence which is certainly appreciable. 

Second, tuberculous salpingitis, as well as endometritis, is hard to recognize. 
It is often latent, subclinical, or unsuspected, and may not be diagnosed. Aware- 
ness of tuberculosis is imperative, especially in cases of infertility. Preopera- 
tively the diagnosis in some cases of tuberculous salpingitis may be aided by 
examination of endometrial curettings. Many tubes which at operation appear 


normal or show mild inflammation turn out to be tuberculous if examined micro- 
scopically. 

1 Last, drug therapy, when given, must be controlled carefully as regards 


requirements of dosage, and if practicable also by bacteriology. Therapy aids 
surgery and one may hope will allow less radical surgery in young patients. 


. Pregnancy, though attended by hazards,’* may be hoped for after therapy. 
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PLACENTAL TRANSFER IN NORMAL AND 
TOXIC GESTATION*+ 


Harry S. McGaucuey, Jr., M.D., HerBert C. Jones, Jr., M.D.,** 
LuTHER TALBERT, M.D.,** anp W. ParKER ANSLOow, JR., PH.D., 
CHARLOTTESVILLE, VA. 


(From the Departments of Obstetrics and Gynecology and Physiology, School of Medicine, 
University of Virginia) 


HE barrier in the hemochorial-villus type human placenta consists anatom- 

ically of three layers: trophoblastic epithelium, chorionic connective tissue, 
and fetal endothelial capillary lining.’’? Such an anatomic arrangement seems 
a formidable barrier to the placenta’s physiologic function, namely, exchange 
of respiratory gases, nutrients, electrolytes, and water for fetal growth. Nu- 
merous studies have suggested several mechanisms by which the multiple fune- 
tions of the placenta are accomplished.*"!8 


Transport of most substances of low molecular weight has been considered 
a diffusion process.*** Shimidzu,® however, as a result of his permeability 
studies with dyes has suggested that the placental barrier functions as an ultra- 
filter. On the other hand, Barcroft® noted that Starling-Landis filtration at the 
placenta places the fetus at the mercy of the maternal blood pressure on the 
basis that the osmotic pressure of fetal plasma is the same as, or less than, that 
of maternal plasma. Braestrup’ observed that the concentration of ascorbic 
acid is higher in fetal than in maternal blood, and this observation has been 
confirmed by Manahan and Eastman,’ who interpreted their results as indiea- 
tive of a selective permeability of the barrier. To explain a higher concentra- 
tion of amino acids in fetal as compared to maternal blood, Christensen and 
Streicher® proposed that the placenta might function as a concentrating mecha- 
nism, presumably by active transport. Similarly, Widdas’® proposed a carrier 
system to explain the transport of glucose from maternal to fetal circulation. 
Combined mechanisms, consisting of diffusion and active transport, have been 
invoked by Page" to account for placental transport of the natural isomer of 
histidine. The above experimental evidence, as well as theoretical considera- 
tions, suggests that the multiplicity of operations of the healthy placenta may 
be accomplished by simple, unimpeded diffusion, diffusion limited by permea- 
bility of the barrier, Starling-Landis filtration, active transport processes, or 
various combinations of these mechanisms. 


*This investigation was supported in part by a research grant (H-2620) from the 
National Heart Institute, Public Health Service. 


+The Foundation Prize Thesis, presented at the Sixty-eighth Annual Meeting of the 
American Association of Obstetricians and Gynecologists, Hot Springs, Va., Sept. 5 to 7, 1957. 


**Trainee, National Heart Institute, National Institutes of Health. 
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In view of the uncertainty with respect to the function of the healthy pla- 
centa, it is not surprising that the situation in toxemias of pregnancy is no less 
confusing. Flexner, Cowie, Hellman, Wilde, and Vosburgh,’® reporting their 
studies on the turnover rate for sodium, mentioned that a pre-eclamptic patient 
displayed a diminished rate of placental transfer. Cox and Chalmers,?° study- 
ing pre-eclamptic toxemia, have also concluded that placental transport of 
sodium is diminished in this state. With respect to amino acids, Clemetson 
and Churchman” have examined the ratio of amino acid concentration in the 
umbilical vein blood to that in the maternal peripheral venous blood. These 
authors observed that whereas the ratio is 1.65 in normal pregnancies, the ratio 
is reduced to 1.37 in severe toxemia and to 1.56 in mild toxemia. They con- 
cluded that active placental transport mechanisms are disturbed in the toxic 
state. 

The following report is concerned with an attempt to study, in normal and 
toxic gestations, the placental equilibration of two substances by comparing 
blood samples obtained from the umbilical vein and from the intervillous space. 


Fig. 1—Schematic diagram of transabdominal aspiration of intervillous space. 


Techniques 


Antipyrine* was chosen as one substance because its volume of equilibrium 
distribution is believed to be that of total body water," and therefore it is not 
selectively concentrated in any area of the body. Sodium?* was selected 


ind *Supplied through the courtesy of Dr. B. L. Martz, Eli Lilly and Company, Indianapolis, 
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because of the retention of this ion in pregnancy, because it its relationship to 
edema, particularly in the toxic state, and because it seemed desirable to study 
agents of differing characteristics. 


Transabdominal Aspiration From the Intervillous Space.—Transabdominal 
aspiration from the intervillous space, as described by McClure Browne,” ** has 
been employed in this study of placental equilibration. The technique was at- 
tempted only in women in whom a lateral soft tissue radiograph** demonstrated 
that the placenta was attached to the anterior wall of the uterus. At the termi- 
nation of the second stage of labor, with the patient anesthetized, the bladder 
empty, the vertex on the perineum, forceps applied, and the episiotomy com- 
pleted, the aspiration of the placenta is performed with a 114 inch No. 19 
guage needle attached to a 10 mi. syringe. After penetration of the abdominal 
wall in the paraumbilical region, the needle is oriented perpendicularly to the 
uterine wall and gently passed through the latter into the placental pool (Fig. 
1). Following aspiration of the intervillous space the baby is delivered. This 
technique has permitted samples as large as 20 ml. to be obtained from 
a single aspiration but ordinarily only 8 to 10 ml. of blood is withdrawn. To 
establish that the blood sample was obtained from the maternal, rather than 
the fetal, circulation, the following technique was employed. Evans Blue (T- 
1824) was injected into the maternal circulation prior to aspiration of the in- 
tervillous space. Since the dye does not cross the placental barrier,” its pres- 
ence in the plasma of the aspirated sample was regarded as proof that the 
sample was maternal blood. 


A total of 82 successful aspirations of the intervillous space have been per- 
formed on 50 women. The aspiration was unsuccessful in 5 additional cases 
in which manual exploration of the uterus immediately post partum revealed 
that the placenta did not extend into the limited area of puncture. In 3 in- 
stances (not included above), the quantity of blood aspirated was not sufficient 
for analytical purposes. All placentas were carefully inspected, and no eyvi- 
dence of retroplacental hematoma or rupture of a fetal vessel was observed. 
No maternal complication has been attributed to the procedure. Evaluation of 
the babies by the attending obstetrician and by the staff of the Department of 
Pediatrics showed no adverse fetal complication with 2 exceptions. The latter 
were encountered in the first two attempts at aspiration when a 3 inch spinal, 
rather than a conventional 114 inch, needle was employed. The buttocks of 
these 2 infants showed small punctate areas indicating needle trauma, but the 
skin was intact in both instances. 


Equilibration Procedure.—Eleven mg. of antipyrine per kilogram of ma- 
ternal body weight was injected as rapidly as possible into one antecubital vein 
of the mother at varying intervals up to 30 minutes prior to the anticipated 
delivery of the baby, the midpoint of the injection being taken as zero time. 
Samples were drawn from the intervillous space and, prior to clamping of the 
cord, from the umbilical vein and artery. Serial maternal peripheral venous 
samples were obtained from the antecubital vein of the arm opposite to that 
injected. An attempt was made to take peripheral venous samples at the 
same time as both placental and cord samples and, in the preponderance of 
eases, this attempt was successful; where it was not, a venous disappearance 
curve was drawn. The time of all samples was taken as the midpoint of aspira- 
tion. Each sample was analyzed for antipyrine according to the technique of 
Brodie”* on a Beckman DU Spectrophotometer. When Na* was available, 
approximately 15 ne was included in the antipyrine injection. Radioactivity 
was assayed for gamma emission on a scintillation counter. The geometry of 
the counting chamber was kept constant and all counts were corrected for 
background and decay. 
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Clinical Criteria.—The following criteria for classification of the patients 
were established prior to the beginning of the project: 


1. Normal: Normal patients are those in whom blood pressure determina- 
tions are less than 140/90 and who demonstrate no more than minimal edema and 
no more than a trace of urinary albumin. 


2. Toxic: Toxie patients are those without a history of hypertension in 
whom blood pressure determinations over at least a 6-hour interval show either 
a persistent or recurrent elevation above 140/90. Patients with albuminuria 
and/or edema are not considered toxie unless these signs are accompanied by 
hypertension. 

3. Borderline: Borderline patients are those who do not meet the two 
previous specific requirements. This group was segregated in order to keep 
the normal and toxic groups as disercte as possible. 


To obtain a higher degree of objectivity, equilibration analyses were com- 
pleted and recorded by one of us without knowledge of the clinical classifica- 
tion of patients, and classification of patients was made without knowledge of 
the results of the analyses by another coauthor. 
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Fig. 2.—The ratio of the concentration of antipyrine in blood from the placental sinus 
(Cps) to that in the simultaneous peripheral venous blood (Cpv). In this figure and in Figs. 
3, 4, 5, 7, 8, 9, and 10, the time scale signifies the interval from injection of the test substance 
in the maternal antecubital vein to the time of sampling for the ratio. Solid line indicates 
the mean and broken lines are at twice the standard deviation from the mean. 


Results 


The Equilibration Pattern of Antipyrine in Normal Gestation—When a 
substance, whose ultimate volume of distribution is the same as the total body 
water, is introduced into one fluid compartment of the body, a net transfer of 
that substance from one compartment to another will obtain as long as a con- 
centration gradient persists between compartments. Thus, in the nonpregnant 
female, or in the male, antipyrine moves from vascular into interstitial and from 
interstitial into intracellular compartment until homogeneous distribution is 
achieved. In the pregnant woman a further cireuit is involved, namely, the 
products of conception. In the fetal body the processes in the maternal body 
are duplicated and, thus, a concentration gradient will persist between inter- 
villous and umbilical vein blood until homogeneous distribution is achieved in 
both fetal and maternal bodies. 
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It should be clear from the foregoing discussion that the gradient between 
compartments and between the maternal and fetal circulations becomes smaller 
and smaller with time until it asymptotically approaches zero at equilibrium 
distribution. As the gradient becomes smaller, errors in the method become 
more significant, and it is apparent that the most opportune time to study pla- 
cental transfer is early in the equilibration process when the gradient across 
the placental barrier is at its highest. A study during the early phases of 
equilibrium distribution presents technical problems, however. Simultaneous 
samples from umbilical vein and intervillous space can be obtained only after 
delivery of the baby at which time the degree of separation of the placenta 
is uncertain. Successive samples, first from the intervillous space and then 
from the umbilical cord pose the problem of a time lag that varies with the ease 
of delivery. As the blood concentration of antipyrine is changing rapidly dur- 
ing this interval, a variable time lag becomes highly significant. Thus, a means 
had to be found to estimate the concentration obtaining in intervillous blood 
at the time the sample was taken from the umbilical vein. 
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Fig. 3.—The ratio in normal patients of the concentration of antipyrine in blood from 
the umbilical vein (Coa) to that calculated for the simultaneous placental sinus blood (Cpo x 
0.98) as the ratio is related to time. The solid line is the mean for all points and the broken 
lines represent twice the standard deviation from the mean. 


To attempt such an estimation, samples from the maternal peripheral ve- 
nous circulation were compared with samples from the placental sinus to ascer- 
tain whether the respective concentrations, in a limited time range, bore a rea- 
sonably constant relationship to each other. Fig. 2 shows the ratio of the con- 
centration of antipyrine in the placental sinus blood (C,,) to the simultaneous 
concentration in maternal peripheral venous blood (C,,) plotted against time. 
The average value for the ratio C,,/Cp, is 0.98 with a standard deviation of 
0.085. The broken lines on the graph are at two standard deviations from the 
mean and thus include 95 per cent of the population. Since the ratio has a 
standard deviation of less than 10 per cent, it is concluded that placental sinus 
concentration bears a reasonably constant relationship to peripheral vein con- 
centration, within the limited time range studied. 

As placental sinus blood has, on the average, 98 per cent of the concentra- 
tion of antipyrine found simultaneously in the peripheral venous blood of the 
mother, it is possible to caleulate the concentration of antipyrine in the pla- 
cental sinus at any time. This caleulation is made by multiplying the concen- 
tration of antipyrine in the maternal peripheral venous sample by the factor 
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0.98. Thus, the concentration obtaining in the placental sinus at the time of 
sampling the umbilical vein is caleulated with the use of this factor and the 
simultaneous peripheral venous concentration is either directly determined or 
read from the venous disappearance curve. 


Fig. 3 demonstrates the comparison of arterialized umbilical cord blood 
(Cy.)* to the calculated placental sinus concentration (C,, x 0.98). The mean 
value of 0.99 is depicted by the solid line, and twice the standard deviation 
(0.08) is represented by the broken lines. The fact that the scatter is over a 
relatively small range and above and below a mean value which is essentially 
1.0 indicates that, in the time interval during which maternal blood is exposed 
at the placental barrier for exchange with fetal blood, the equilibration of anti- 
pyrine is complete. 
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Fig. 4.—The ratio in abnormal patients of the concentration of antipyrine in blood from 
the placental sinus (Cps) to that in the simultaneous maternal peripheral venous blood (Cpv) 
as the ratic is related to time. The dotted lines represent twice the standard deviation from 
the mean of this ratio as determined for normal patients. 
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Fig. 5.—The ratio in abnormal gestation of the concentration of antipyrine in blood 
from the anatomical umbilical vein (Coa) to that in the simultaneous maternal peripheral 
venous blood (Cpv) as the ratio is related to time. The solid line is the mean value of the 
ratio for normal pregnancy and the broken lines are at 2 o from the normal mean. 


*In symbolizing the cord sample, we have employed a physiologic rather than an anatomic 
nomenclature. Thus, Coa refers to the concentration in the baby’s arterialized blood, which 
Is to say, blood from the anatomic umbilical vein. 
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The Equilibration Pattern With Antipyrine in Abnormal Gestation.—In 
Fig. 4, the ratio of the concentration of antipyrine in the placental sinus (C),,) 
to that in the simultaneous peripheral venous circulation (C,,) is plotted against 
time in patients with diagnosis of other than normal pregnancies. The two 
dotted lines are drawn at 2 o from the mean value in normal patients. The 
data reveal that in toxic gestation the ratio may fall outside the limits for 95 
per cent of the normal population and, moreover, that the ratio in toxemia may 
be either below or above the limits of normal. Since no constant relationship 
obtains between C,, and C,,, it is, therefore, impossible to ecaleulate the con- 
centration of antipyrine in placental sinus blood at the time of cord sampling. 

In Fig. 5, the ratio Cya/Cp, is plotted against time for all abnormal patients, 
including those with anterior placentas. The solid line is the mean value for the 
ratio in normal patients, and the two dotted lines are drawn at 2 o from 
the normal mean. As was the ease in Fig. 4, many values for the ratio in toxemie 
patients lie outside the limits that include 95 per cent of the normal population. 
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Fig. 6—A comparison in abnormal gestation of the ratios Cps/Cpv and Coa/Cpv, expressed 
in per cent, in patients with anterior placentas. It should be noted that the two ratios are not 
for simultaneous samples, and therefore are presented to indicate trends rather than quantita- 
tive comparisons. 


For patients in whom it was possible to obtain placental sinus blood, both ratios, 
Cys/Cpv and Cya/Cpv, are collated in Fig. 6. Each pair of bars represents a pla- 
cental aspiration ; the solid bar referring to the ratio Cps/Cp,, and the shaded bar 
referring to Cya/Cy». Comparison of the two bars shows that, in general, each 
is consistent with the other. That is, Cy,/Cpy is at a comparable level to Cps/Cpv 
whether the latter is above or below, or contained within, the limits of normal. 
The fact that the two ratios are consistent with each other, considered in con- 
junction with the fact that a qualitatively similar phenomenon was encountered 
in study of the equilibration of sodium in toxemie patients, makes remote the 
concept that disparity of the ratios in toxemie patients from those in normal 
patients can be attributable to error of the method. It will be submitted later 
(see Comment) that this disparity can be interpreted in terms of the patho- 
physiology of toxemic states. 

Equilibration Studies With the Use of Sodium*+.—In Fig. 7, the ratio of 
counts per milliliter per minute of sodium* in the baby’s arterialized blood to 
that in the simultaneously drawn maternal peripheral venous blood is plotted 
against time for normal patients. The solid line is the normal mean value of 
the same ratio for antipyrine. In all patients the value for Cy./C>, for sodium” 
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is consistently, and significantly, less than the same ratio for antipyrine. Thus, 


the equilibration of sodium between the maternal and fetal circulations differs 
from that of antipyrine. 
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Fig. 7—A_comparison in normal gestation of the concentration of sodium* in baby 
arterialized cord blood (Coa) to that in simultaneous maternal peripheral venous blood (Cpv) 
as the ratio is related to time. Concentrations are expressed in counts per minute per milliliter. 
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Fig. 8.—A comparison in abnormal gestations of the concentration of sodium™ in the 
baby arterialized cord blood (Cova) to that in the simultaneous maternal peripheral venous 


blood (Cpv) as the ratio is related to time. The solid lines are drawn to include all values 
of this ratio found in normal pregnancies. 


In Fig. 8 the ratio of Cya/Cp» for radiosodium, determined in the toxie or 
borderline patients, is plotted against time. The range of the normal sodium 
values for this ratio is indicated by the solid lines. This figure demonstrates that, 
in abnormal gestations, the ratio of Cya/Cp, scatters beyond the normal range in 
a manner qualitatively similar to the scatter with antipyrine. 


Fig. 9 collates normal and toxemic patients with anterior placentas in whom 
delivery was coincident with the availability of Na+. Because of the require- 
ment of coincidence, there are only 17 normal and 17 abnormal aspirations, and 
therefore, these data are preliminary. Nevertheless, it will be observed that 
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the ratio C,,/C>, in normal patients is closely grouped about a mean of 1.02. In 
the abnormal group, the data suggest a much wider dispersion, but further 
study will be required to ascertain the degree of seatter. 


Comment 


Equilibration of Antipyrine.—A priori there was no reason to predict that 
the value of the ratio C,,/Cpy would be so close to 1.0 for the following reasons: 
It may be assumed that at any instant of time the arterial blood flowing to the 
placenta has a concentration of antipyrine practically identical with that in 
arterial blood delivered to the peripheral circulation in the arm. Prior to 
homogeneous distribution the concentration in the antecubital vein is the 
arterial concentration less the quantity lost into the interstitium in the eapil- 
lary bed distal to the antecubital vein. In the placenta, however, the concen- 
tration is a function of placental blood flow, the volume of blood in the placen- 
tal pool with which placental flow must mix, the degree of mixing,* and the 
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Fig. 9.—A comparison of the ratio of the concentration of sodium*™ in placental sinus 
(Cp:) to that in simultaneous maternal peripheral venous blood (Cpv) as the ratio is related 
to time. Concentrations are expressed as counts per minute per milliliter. The solid line is 
the mean value (1.02) of the ratio in normal patients. 


rate of loss to the fetal circulation. How these factors operate to provide a 
concentration in the placental sinus plasma that is practically identical with 
that in plasma in the antecubital vein must remain conjecture until such time 
as each factor can be assessed. We mention this circumstance at this time 
because we feel it has an important bearing on the data obtained in abnormal 
gestation. 


The data on the equilibration of antipyrine in normal pregnancies are con- 
sistent with diffusion of this substance across the placental barrier. In no 
instance was the ratio C,,/C,, significantly greater than 1.0 which would have 
been the case if antipyrine was transported across the barrier by an active 


*There is no certain means of assessing the degree of mixing in the placental pool. 
Simultaneous samples withdrawn from multiple puncture sites, however, have yielded prac- 
tically identical antipyrine concentrations and, in view of the fact that such concentrations 
are reasonably close to that in arterialized cord blood, mixing does not seem to be an 
important factor. 
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process. The data on antipyrine do not exclude Starling-Landis filtration but, 
if the latter occurs, the data with respect to sodium suggest that it has little if 
any significance, as shown hereafter. 

The fact that the ratio Cy,/C,); was never significantly less than 1.0 implies 
that the diffusion of antipyrine is extremely rapid. Moreover, the mean value 
of 1.0, with such a narrow scatter, can be explained only on the basis that 
equilibration is so fast as to be complete, a situation similar to the complete 
equilibration of the respiratory gases between alveolar air and the pulmonary 
capillary blood. Since antipyrine has a molecular weight of 188, it follows 
from Graham’s law that water, with a molecular weight of 18, would also be 
completely equilibrated at the placental barrier. 


Equilibration of Sodium.—The data on sodium equilibration in normal 
pregnancies show that sodium is not completely equilibrated since at no time 
did the ratio Cy,/Cpy exceed 0.75, whereas the same ratio for antipyrine has a 
mean value of 0.99. This circumstance does not reflect distribution of sodium 
to the placental sinus because the ratio C,,/Cpy is 1.02. Several mechanisms 
can be conceived to explain the data. First, as suggested by Shimidzu,* Star- 
ling-Landis filtration may oceur at the placenta much as it occurs in systemic 
capillaries and in the capillary tuft of the renal glomerulus. In such a process, 
an ultrafiltrate traverses the placenta from the maternal side and, on the 
fetal side, mixes with the fetal blood. The formation of this ultrafiltrate would 
leave the sodium concentration on the maternal side unchanged. Thus, the 
ratio Cya/Cpy for Na** will be determined by the volume of ultrafiltrate that 
mixes with fetal blood flow. For the ratio to achieve a value of 0.5, as it does 
early in equilibration, the volume of ultrafiltrate would have to be approxi- 
mately equal to the fetal cardiac output. Viewed in this light, Starling-Landis 
filtration seems unlikely as an explanation for the fact that sodium is not com- 
pletely equilibrated. 

An alternative explanation is that sodium crosses the placenta by an active 
transport mechanism. Since water is completely equilibrated, water would 
follow the sodium movement and no change in either total sodium concentra- 
tion or counts per milliliter would oceur on the maternal side. For the ratio 
Cra/Cpy to achieve a value of 0.5 early in equilibration, however, the approxi- 
mate quantity of sodium so transported would have to equal the quantity of 
sodium delivered by the fetus to the placenta, in other words, the product 
of fetal cardiac output and fetal plasma sodium concentration. This explana- 
tion is also rejected. 


Eliminating Starling-Landis filtration and an active secretory mechanism, 
leaves only diffusion to be considered. The data on antipyrine show that the 
pore size of the placenta is such as to permit complete equilibration of sub- 
stances with a molecular weight up to 188. Therefore, the fact that sodium 
does not equilibrate completely, as antipyrine does, is not attributable to par- 
ticle size, and it is concluded that its failure to equilibrate represents diffusion 
that is impeded by the charge on the sodium ion. 
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Placental Transport Mechanisms.—The interpretation of the present data 
suggests the likelihood of certain transport mechanisms. The data on anti- 
pyrine support the concept that water is osmotically equilibrated at the pla- 
cental barrier despite the latter’s formidable anatomic arrangement. No evi- 
dence for Starling-Landis filtration was found in the equilibration of either anti- 
pyrine or sodium, but the data do not exclude this mechanism participating in 
conjunction with other mechanisms, e.g., diffusion and active transport. We 
share Bareroft’s® concern, however, that Starling-Landis filtration leaves the 
fetus at the mercy of maternal blood pressure, and we suggest that the concept 
of Starling-Landis filtration be held in abeyance until the hydrostatic pressure 
in the umbilical artery and vein and in the placental sinus and the oncotic 
pressure in blood from the umbilical vein and the intervillous space shall have 
been quantitatively evaluated. The anatomic and histologic nature of the 
human placental barrier suggests the likelihood of active transport mecha- 
nisms, the evidence for which we have cited in the introduction. The present 
data on sodium do not support the concept of an active transport mechanism 
for this ion, but the present studies were conducted on the placenta at term, 
at which time an active secretory process for the transfer of sodium from 
maternal to fetal body might be hazardous to the fetus. Flexner, Cowie, Hell- 
man, Wilde, and Vosburgh’® have examined the exchange of sodium across the 
placenta at various times during gestation and find that exchange was in- 
creased up to the thirty-fifth week. Between the thirty-fifth and fortieth 
weeks, exchange decreased precipitously so that at the fortieth week the rate 
was half that at the maximum. The present data are not inconsistent with those 
of Flexner and his group although differences in procedure do not permit us 
to equate quantitatively the two sets of results. 

As a reasonable working hypothesis of placental transport it is proposed 
that the placenta contains active mechanisms whose capacity increases to a 
maximum during the period of maximum fetal growth and thereafter tapers 
off until term is reached. Such mechanisms could provide for the fetal ac- 
cumulation of amino acids for protein synthesis, glucose for energy require- 
ments, electrolytes for body fluids, minerals for laying down cartilage and 
bone, and for the myriad other substances required for growth of the fetus. 
Evidence to support such a concept for amino acids and glucose has been 
cited. The present data suggest that charged particles have difficulty in 
traversing the barrier, a difficulty that would affect their transport whether 
the latter occurred by thermal agitation or Starling-Landis filtration. If there 
are such mechanisms, the movement of metabolites and eletrolytes from ma- 
ternal to fetal blood creates the force necessary for the movement of water by 
osmotic equilibration, and thus provides for the accumulation of fetal body 
fluids. 

Studies in the Toxemic State-——The demonstration in the toxic state of the 
absence of a constant relationship between the concentration of antipyrine in 
the placental sinus and the peripheral vein excludes comparison of the con- 
centration in arterialized cord with the calculated concentration in the pla- 
cental sinus. Thus, the data do not permit the conclusion that placental perme- 
ability is, or is not, altered in toxemic patients. We lean, however, toward the 
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view that permeability of the barrier is not altered. Certainly, the majority of 
placental aspirations depicted in Fig. 6 show a reasonably close agreement with 
respect to the values of Cys/Cyy and Cya/C pv, despite the fact that the two ratios 
were determined at different times. Thus, if permeability is altered in the direc- 
tion of impairing the equilibration of antipyrine, the magnitude of change cannot 
be marked. In addition, the sodium data in Fig. 8 do not suggest an increase 
in the permeability of the barrier to sodium. 


The most surprising observation in the toxemia data is that with respect 
to both Cya/Cpy and C,;/Cpy for antipyrine. A priori it was anticipated that 
the values in toxemia would deviate from those in the normal state in one 
direction or the other, but not in both directions. Because of the circumstance 
that Cy,/Cpy for sodium is variable in normal pregnancies, it was not possible to 
analyze the sodium data in the same manner as that in which the data for 
antipyrine were treated. In Fig. 10, however, data on sodium and antipyrine 
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Fig. 10.—A comparison in abnormal gestation of the ratio of antipyrine and sodium” 
concentrations in arterialized cord blood (Coa) to that in simultaneous maternal peripheral 


venous blood (Cpv). The broken lines depict the range of these values in normal pregnancy. 
As a visual aid the low and high values for each ratio have been connected by a vertical line. 


have been collated for 50 patients who received both substances. In this figure 
low and high values for each ratio have been connected by a vertical line to the 
corresponding ratio in that study. The data show that, in 46 of the 50 studies, 
when one ratio is high, low, or normal, the corresponding ratio is high, low, or 
normal, respectively. The substantial agreement between the two sets of data, 
considered in conjunction with the data depicted in Fig. 6, suggests that the 
deviation of C,,/Cpy in two directions from normal reflects pathophysiologic 
events occurring prior to the placental barrier. 


As previously mentioned, the concentration of antipyrine obtaining in the 
intervillous blood at any time is a function of the arterial concentration, the 
rate of blood flow to the placenta, the pool of blood with which the placental 
blood flow must mix, and the rate of loss to the fetus. If mixing and arterial 
concentration are excluded as factors, for reasons previously cited, as well as a 
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change in permeability of the placental barrier, a deviation of the ratio C,./C,, 
from normal reflects changes in the rate of blood flow to the placenta and the 
volume of the placental pool. 

Numerous authorities have supported the concept that uterine ischemia 
is present in toxemia of pregnancy.*»* That the uterine ischemia includes 
placental blood flow is indicated by the studies of McClure Browne and Veall.” 
Such an event reduces the quantity of antipyrine delivered to the placental 
pool and results, after mixing with the placental pool, in a lower antipyrine 
concentration than would obtain had the placental flow been normal. On the 
other hand, if for the purpose of discussion one can momentarily consider the 
placental flow normal and the volume of the placenta reduced, a normal flow 
mixing with a small pool should yield a higher antipyrine concentration than 
would obtain with a normal flow and a normal pool volume. If it is now con- 
sidered that both placental flow and pool volume may be decreased in toxemia, 
an explanation is apparent for the deviation of C,,/Cp, in both directions. If 
both factors are proportionately decreased, the ratio remains within normal 
limits. If, however, flow is reduced proportionately more than pool volume, 
the ratio is depressed below normal limits. On the other hand, if volume is 
decreased proportionately more than flow, the ratio is increased above normal. 
These circumstances seem to be a reasonable pathophysiologic explanation of 
the dispersion of the ratios on which we have commented. The reason for a 
reduction in pool volume is not clear, but it is conceivable that it may be caused 
by an increased attenuation at term in placentas of toxemic patients over that 
seen in the placentas of normal patients.”® 


Summary 


1. Transabdominal aspiration of blood from the intervillous space at vary- 
ing intervals after the intravenous injection of antipyrine shows that the con- 
centration of antipyrine in intervillous blood has a mean value of 98 per cent 
of that in peripheral venous blood with a standard deviation of 8 per cent. 
This circumstance is analyzed in terms of the anatomy and physiology of the 
circulations to the placenta. 

2. A method is presented for the calculation of the instantaneous intervil- 
lous concentration of antipyrine from the peripheral venous concentration. 

3. Comparison of the conce:..rations of antipyrine in the umbilical vein 
with the calculated simultaneous intervillous concentration indicates that, in 
the time maternal and fetal blood are exposed at the placental barrier, equili- 
bration of antipyrine is complete. 

4. Similar studies employing sodium” indicate that the diffusion of charged 
particles is impeded. 

5. In similar studies on patients with toxemias of pregnancy, no constant 
relationship is found between intervillous and peripheral venous concentra- 
tion of either antipyrine or sodium. 

6. The data from toxemic patients are analyzed in terms of possible an- 
atomic and vascular changes that may occur in toxemia. 
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We are grateful to W. Norman Thornton, Jr., M.D., and Edward L. Corey, Ph.D., for 


helpful suggestions in pursuit of this investigation and to Mr. R. A. Glover for assistance 
in some experiments. 
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THE HAZARDS OF ELECTIVE INDUCTION OF LABOR*+ 


W. C. Keettet, M.D., J. H. M.D., Iowa Ciry, Iowa, 
AND MADELENE M. DonNELLy, M.D., Des Mornes, Iowa 


(From the Department of Obstetrics and Gynecology, State University of lowa Hospitals and 
the Division of Maternal and Child Health, lowa State Department of Health) 


ESPITE the fact that the exact physiologic mechanism of the normal 

spontaneous onset of labor is as yet unknown, it is now well established that 
amniotomy is the most efficient method of inducing labor. There have been a 
number of excellent articles published'* justifying or opposing the elective 
induction of labor. Unfortunately, the majority of the published reports have 
been based on small selected series; consequently the results have been favorable 
and much of the discussion pro and econ has been along philosophical lines. 
For this reason it seems appropriate to review critically a large series of 
electively induced labors to ascertain what the hazards are from this procedure 
when the patients are selected by a large group of residents in training. 


Material 


The Staff of the Department of Obstetrics and Gynecology of the State 
University of Iowa Hospitals has had an extensive experience with the elective 
induction of labor at term. Our obstetric patients come from all parts of the 
state and when pregnancy is uncomplicated they are brought to the hospital 
2 weeks before term. The hospital facilities for such antepartum patients are 
limited. Because of the serious overcrowding we induce labor in many of the 
indigent patients. Between July 1, 1926, and Dee. 1, 1956, there were 28,253 
patients delivered; in this group labor was electively induced at term in 6,860 
(24.3 per cent). None of these patients had medical complications requiring 
induction and all infants were alive and judged to be of term size at the time 
of induction. Each chart was reviewed and the pertinent data placed on a 
standard punch ecard for ease of analysis. It is interesting to note that, while 
25 per cent of our deliveries were private, labor was induced electively in only 
664 private patients, or 9.7 per cent of the series, despite the fact that many 
of them come a considerable distance. 


Methods of Induction 


Over the years there have been many variations in our technique. We 
have always attempted to keep the procedures as simple as possible. During 
the first few years of the study, labor was induced by eastor oil, soapsuds enema, 


*This study was financed by funds made available by the Iowa Obstetrical and Gyne- 
cological Society, and the Division of Maternal and Child Health. 


+Presented at the Sixty-eighth Annual Meeting of the American Association of Obstetri- 
cians and Gynecologists, Hot Springs, Va., Sept. 5 to 7, 1957. 
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quinine, and rupture of the membranes, followed by intermittent injections of 
pituitary extract. Gradually the procedure was modified. First the quinine 
was discontinued, then the castor oil, and, since September, 1954, Pitocin has not 
been used unless there was a latent period of 12 to 24 hours. The efficiency 
of induction has improved over the years, which emphasizes that simple 
amniotomy is the key to success along with careful selection of patients. 


The patients are usually selected for induction by an assistant resident 
who has usually just completed his internship and thus is comparable in 
training to the general practitioner in the first years of his practice. During 
this 30 year period approximately 75 different physicians have selected 
patients for induction. Within the last 4 years the assistant resident has been 
supervised in the selection of patients by the senior resident. Over the years 
the following criteria for induction have been established: (1) The patient 
should be selected, prior to her admission to the delivery room, upon findings 
obtained by abdominal palpation and sterile pelvic examination. (2) The fetus 
should be at term and its estimated weight over 2,800 grams. (3) The present- 
ing part should be fixed and the presentation a vertex. (4) It should be a single 
pregnancy. (5) The external os should not be posterior and should be at least 
2 em. dilated and partially effaced. 


— 


Fig. 1.—Type of clamp used to rupture the membranes. 


The patient is admitted to the labor room without breakfast and is given a 
perineal preparation and enema. The rupture of the membranes is performed 
in the delivery room with the patient in stirrups. A small amount of 1:1,000 
aqueous Zephiran is introduced into the vagina, then two fingers are inserted 
into the external os and a eurved Allis forceps is used to rupture the membranes 
(Fig. 1). No particular effort is made to ‘‘strip’’ the membranes nor is the 
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head pushed up to drain off amniotic fluid. The patient is kept in bed following 
the procedure and the fetal heart rate is carefully followed. Pitocin is not 
administered unless there is a prolonged latent period. 

In the first 5 years of this study it was not uncommon to rupture the 
membranes in multiparous patients with floating or dipping heads. Because of 
certain complications which were encountered we now insist that the presenting 
part be fixed prior to induction. In Table I, it is seen that in 3,693 instances 
the head was fixed at the time of rupture and in approximately three fourths 
of the cases the cervix was 1 to 3 em. dilated and moderately well effaced. 


TABLE I. STATION AND CERVICAL DILATATION AT TIME OF ELECTIVE RupTURE OF MEMBRANES 


NO. OF CASES % 
Station.— 
Dipping 973 14.2 
Fixed above spines 3,693 53.8 
Engaged at spines 1,674 24.4 
Engaged below spines 269 3.9 
No data 251 3.6 
Total 6,860 99.9 
Dilatation.— 
0 to 1 cm. 584 8.5 
1 to 2 cm. 2,417 35.2 
2 to 3 em. 2,376 34.6 
3 to 4 cm. 874 12.7 
Over 4 cm. 98 1.4 
No data 511 7.4 
Total 6,860 99.8 


Results 


A previous paper* reported in detail the total duration of labor in a series 
of elective inductions compared with a control series. The length of labor 
in the two groups showed no significant difference. In the present series 41.5 
per cent of the patients were delivered within 4 hours and 84 per cent within 
12 hours. Thus, many individuals had, by definition, a precipitate labor under 
3 hours. Only 345 patients, or 5.0 per cent, had a latent period over 24 hours 
(Table II). A prolonged latent period after induction of labor represents a 
most serious and complicated obstetric and psychological problem and taxes 
the ingenuity of the responsible physician. 


TABLE II. Latent PERIOD FoLLOWING INDUCTION 


PERIOD NO. OF CASES % 
Under 4 hours 5,121 74.7 
5 to 8 hours 794 11.6 
9 to 24 hours 518 7.5 
Over 24 hours 345 5.0 
Unknown 82 
Total 6,860 100.0 


Our staff has reached two conclusions concerning induced labor. One is that 
‘‘dry labor’’ offers no complications. The second is that a short induced labor 
of under 3 hours in a multiparous patient offers no serious maternal or fetal 
complications. In many reports it is intimated that the induction is responsible 
for such rapid labors. It appears more logical to assume that, by careful 
selection of patients for induction, one has selected the most favorable cases, 
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in which the cervix is ripe and partially dilated and labor will naturally be 
short. It seems that a precipitate induced labor is an entirely different entity 
from one of 3 hours in a patient who enters labor with a long, thick cervix. 

Prolonged labor occurred in 143 patients, or 2.0 per cent of the series. 
This is lower than our elinie incidence*® of prolonged labor, which is 3.2 per 
eent. It is felt that induction is not an important factor in the production 
of uterine inertia. There are, however, certain patients with a prolonged 
latent period who also have irregular contractions and in such eases it is 
most difficult to determine whether this is false labor, a prolonged latent period, 
or true labor with uterine inertia. In this particular type of patient it seems that 
the induction plays a part in this labor pattern. 


TABLE III. Mertruop or DELIVERY 


TYPE NO. % 
Spontaneous 6,055 88.0 
Low forceps 574 8.3 
Midforceps 160 2.2 
Breech 60 0.9 
Version and extraction 19 0.3 
Cesarean section 9 0.1 
No data 12 0.2 
Total 6,889 100.0 


The method of delivery was not influenced by induction of labor (Table 
III). Most of the deliveries were spontaneous and forceps were used only when 
indicated. Labor was intentionally induced in 25 cases of breech presentation. 
The indications for the 19 podalic versions and extractions were as follows: 
shoulder presentation 9, prolapsed cord 5, compound presentation 3, prolonged 
labor 1, and failure of forceps delivery 1. None of these versions were done 
since the beginning of our study of the fetal complications encountered with 
this procedure. Only 9 cesarean sections were performed in the entire series, 
the incidence being 0.1 per cent. Seven of the sections were required because 
of prolonged labor due to uterine inertia and the other 2 because of transverse 
presentations. The majority of the sections were of the extraperitoneal type. 


Complications of Induction (Table IV) 


One of the most difficult aspects of induction is to determine accurately 
the size of the infant prior to delivery. The estimated date of confinement, 
the time that fetal movements were first felt, and the ripeness of the cervix 
are all of value in predicting that the fetus is mature. However, we feel that 
the estimation of the fetal weight by abdominal palpation is the most helpful 
index. We agree with Hesseltine’® that the cervix often is well effaced and 
partially dilated 2 or 3 weeks prior to the onset of spontaneous full-term labors 
even when the baby seems rather small. In this study there were 212 infants, 
or 3.1 per cent, that weighed under 2,500 grams at birth. Twenty weighed 
between 1,500 and 1,999 grams and the rest weighed between 2,000 and 2,499 
grams. Even in our private cases of elective induction there were 7, or 0.9 per 
cent, premature infants. Despite every attempt to eliminate the induction of 
labor in patients with small infants, induced labor still results in a significant 
number of prematures. 


To our surprise there were 29 sets of twins in the study cases. In the 
earlier years we occasionally induced labor electively in twin pregnancies 
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when we felt the babies were of term size. It soon became apparent, however, 
that we could not estimate the weight of twins as accurately as of a single fetus 
and this led to a departmental rule that labor should not be electively induced 
in a twin pregnancy. Thus, the majority of the twins were not recognized 
as such prior to delivery. 


TABLE IV. CoMPpLICATIONS OF ELECTIVE INDUCTION 


NO. %o 
None 6,167 89.9 
Latent period over 24 hours 345 5.0 
Prematurity 212 3.1 
Prolonged labor 143 2.0 
Intrapartum fever 62 0.9 
Breech (unrecognized ) 35 0.5 
Twins (unrecognized ) 29 0.4 
Prolapsed cord 22 0.3 
Compound presentation 18 0.3 
Transverse presentation 9 0.1 
Pituitrin reaction 6 0.1 


Another difficulty encountered was the correct recognition of the fetal 
presentation or a change in the presentation after induction. There were 35 
unrecognized breech presentations. There were 18 compound presentations, all 
of which had a hand or arm alongside the head. There were 9 transverse 
presentations which developed during labor or during a prolonged latent period. 
There were 22 instances of prolapse of the cord, the majority occurring within 
a few hours after the rupture of the membranes. At least one half were 
associated with a transverse or some other abnormal presentation. Even though 
a high percentage of our patients with induced labor received Pituitrin, there 
was no instance of rupture of the uterus and only 6 patients had tetanic 
contractions. Sensitivity to the drug was rarely reported. It is difficult to 
determine which of the complications were related to induction because it is 
recognized that some complications such as a transverse presentation or prolapse 
of the cord can occur with the spontaneous onset of labor. In a previous study® 
where a control group was compared to a group who had elective induction, the 
incidence of compound presentation and prolapse of the cord was twice as 
common in the induced labors. 


Maternal Morbidity and Mortality 


There was one maternal death in this series and the induction of labor 
seemed of etiological significance. 


R. S., Hospital No. 38-18234, aged 23, gravida iii, para ii, was at term with an 
uncomplicated pregnancy. Labor was electively induced at term. The fetal head was 
dipping and the cervix was poorly effaced and 1 to 2 em. dilated. There was a latent period 
of 28 hours prior to the onset of effective contractions. The presenting part remained high 
and on several occasions the examiner had noted on the chart that it was difficult to determine 
whether it was a vertex or a breech. Late in labor a sterile pelvic examination was done and 
at this time a transverse presentation was recognized with prolapse of the arm and cord. 
The cervix was 7 to 8 em. dilated. No fetal heartbeat could be heard. Attempts were made 
to dislodge the arm and insert a Voorhees bag. This was impossible because of a tetanic con- 
traction of the uterus. It was then decided to deliver the patient by a cesarean hysterectomy 
and in preparation for this operation a transfusion was started. The patient developed a 
severe transfusion reaction which delayed the operation for several hours. A _ cesarean 
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hysterectomy was performed with inhalation anesthesia. Subsequently, the patient developed 
anuria, had an evisceration on the fifth day, and died on the seventh postoperative day of 
generalized peritonitis and a lower nephron syndrome. 


The puerperal morbidity rate based upon readings of 100.4° F. on any 
2 days of the puerperium excluding the first 24 hours was 7.3 per cent. There 
were 62 instances of intrapartum fever, usually associated with a prolonged 
latent period or prolonged labor. While an intrapartum infection was not a 
serious problem if the patient promptly went into labor and was delivered, in 
patients with a prolonged latent period or prolonged labor this proved to be 
of serious consequence to the infant. 


Perinatal Complications 


There were 6,889 infants delivered including the 29 sets of twins. In this 
group 37 stillbirths occurred, or 0.6 per cent. Twenty-six infants died during 
the course of labor and 11 during the delivery. The principal causes of death 
among the stillborn were intracranial hemorrhage, anoxia, and infection. There 
were 55 neonatal deaths, or 0.8 per cent. These occurred within 10 days of 
birth. The principal causes of death in the neonatal period were intracranial 
hemorrhage, prematurity with atelectasis, and infection. The total number 
of perinatal deaths was 92, the mortality rate being 1.34 per cent. The 
perinatal mortality in the private series of elective inductions was much lower; 
there were 3 stillbirths, 0.4 per cent, and no neonatal deaths. 


TABLE V. COMPLICATIONS OF INDUCTION AS RELATED TO PERINATAL MoRTALITY* 


| STILLBORN NEONATAL | PERINATAL MORTALITY 

COMPLICATION | NO. | NO. | &% NO. | % NO. | % 
None 6,167 6 0.1 26 0.4 32 0.5 
Rapid labor, 0-4 hours 2,850 0 0.0 3 0.1 3 0.1 
Latent period, over 24 hours 345 9 2.6 7 2.0 16 4.6 
Prematurity 212 5 2.4 16 7.5 21 9.9 
Prolonged labor 143 8 5.6 5 3.5 13 9.1 
Intrapartum fever 62 7 11.3 3 4.8 10 16.1 
Breech (unrecognized ) 35 3 8.6 2 5.7 5 14.3 
Twins (unrecognized ) 29 0 0.0 2 6.9 2 6.9 
Prolapsed cord 22 10 45.5 0 0.0 10 45.5 
Compound presentation 18 2 11.1 1 5.5 3 16.6 
Transverse presentation 9 5 55.5 0 0.0 5 55.5 


*There are duplications of deaths where more than one complication occurred. 


In Table V the perinatal mortality is listed for the various complications 
of labor. In the absence of complications due to the induction, the perinatal 
mortality was only 0.5 per cent. The majority of these infants died from 
neonatal complications. As previously pointed out, rapid labor produced no 
serious maternal or fetal complications. A prolonged latent period did increase 
the perinatal mortality, as did prolonged labor. Intrapartum infection proved 
to be a most serious complication, for 16.1 per cent of these babies died as the 
result of intrauterine sepsis. Many of these patients also had a long latent 
period and a prolonged labor. The perinatal mortality associated with the 
unrecognized premature infants was significant. There were 21 deaths among 
212 premature infants, or 10 per cent. Most of these deaths were attributed 
to respiratory complications or intracranial hemorrhage. Abnormal presenta- 
tions (the unrecognized breeches included) accounted for many perinatal deaths. 
The perinatal mortality was 14.3 per cent in cases of breech presentation with 
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induced labor, 16.6 per cent in compound presentations, and 55.5 per cent in 
the transverse. In 22 cases of prolapse of the cord, 10 of the babies were lost, 
or 45.5 per cent. 


Each infant’s death was reviewed separately by several physicians to assess 
the relationship of the induction to the death. If there was any doubt concerning 
the relationship, it was classified as unrelated. This proved to be a most 
difficult task; some will feel we were too critical, while others may feel we were 
not critical enough. It is well to remember that this study goes back to 1926; 
thus, many of the earlier deaths might have been prevented with our modern 
techniques. There were 39 deaths, or 0.6 per cent, which were classified as 
directly related to the induction of labor (Table VI). Of this number 18 were 
stillbirths and 21 neonatal deaths. The factors responsible for these deaths 
were: prematurity 17, prolapsed cord 10, latent period over 24 hours 9 (all 
from infections), transverse presentation 2, and precipitate labor one. This 
last death occurred in a primiparous patient delivered of a 3,500 gram infant 
2 hours after elective induction. The child died soon after delivery from 
intracranial hemorrhage. It was felt in this case that the injudicious use of 
an oxytocice agent was responsible for the rapid labor. 


TABLE VI. PERINATAL DEATHS 


TOTAL PERINATAL 
STILLBIRTHS NEONATAL DEATHS MORTALITY 
CAUSE no. | % No. | % | no | &% 
Related to Elective Induction of Labor.— an 
Prematurity 2 15 17 
Prolapsed cord 10 0 10 
Latent period, over 24 hours + 5 9 
Transverse presentation 2 0 2 
Precipitate labor 0 1 1 
18 49.0 21 38.0 39 42.3 
Not Related to Elective Induction of Labor.— 
Other causes 19 51.0 34 62.0 53 57.7 
Total perinatal mortality in 
eases of electively induced 
labor 37 0.6 55 0.8 92 1.4 


Considered as unrelated were a number of deaths under borderline cireum- 
stances. Not included were deaths from infection in patients with prolonged 
labor as it was difficult to determine whether the artificial rupture of the 
membranes was the source of the infection. There were a number of infants 
weighing between 2,500 and 2,999 grams who died of respiratory complications. 
Were these infants really term sized or were they of term size by weight with 
an immature respiratory center? We considered these deaths as unrelated since 
the incidence of babies, in this weight group was the same in our induced-labor 
series as in our general clinic material. 


Comment 


There is adequate “proof that simple rupture of the membranes is the 
simplest and most effective means of artificially inaugurating uterine contrac- 
tions. Three fourths of our patients were in active labor within 3 hours after 
induction and only 5 per cent had a latent period of over 24 hours. In the 
beginning of the series labor was stimulated in many patients with Pituitrin 
after the rupture of the membranes. Since 1954 oxytocies have seldom been 
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used and 684 labors have been induced with amniotomy alone. Of this group, 
82.3 per cent were in labor in 3 hours and only 17, or 2.3 per cent, received 
Pitocin stimulation. It is interesting to note that the number of patients with 
a prolonged latent period is less in the group with amniotomy alone than when 
we used oxytocies as a routine part of induction. 

There seems to be a trend in certain areas of the country to use intra- 
venous Pitocin routinely as soon as amniotomy is performed. The Pitocin is 
continued after contractions are well established so actually normal labor is 
being accelerated with Pitocin under the guise of induction of labor. This 
procedure should be heartily condemned as dangerous and unnecessary. Through- 
out the state of Iowa several ruptures of the uterus have been reported following 
such a technique. 

Despite all safeguards there are certain inherent dangers associated with 
the elective induction of labor. With present techniques the dangers to the 
mother are minimal unless Pitocin is used injudiciously. In 1940, however, there 
was one maternal death in our series which was directly related to the induction. 
Today, no doubt, this death could have been prevented. Thus, the principal 
dangers of induction are fetal. Prematurity remains a real hazard, occurring 
212 times in this series, with a mortality rate of 10 per cent. A second danger is 
that of a prolonged latent period or prolonged labor with an intrapartum fever. 

Routine prophylactic antibiotic therapy is unwise in eases of electively 
induced labor, but should be given if the latent period is over 12 hours. In 
our experience antibiotic therapy has not completely eliminated intrauterine 
sepsis or the respiratory complications in the fetus. If the patient has not gone 
into labor within 12 to 24 hours after the induction, the uterus should be stimu- 
lated by intravenous Pitocin drip. If labor does not start within 24 hours 
following induction or if labor is prolonged from uterine inertia, serious con- 
sideration must be given to cesarean section. We have been unwilling to consider 
cesarean section in these patients because of the circumstances under which 
labor was started. With the increased fetal loss encountered in such instances, 
however, it seems that abdominal delivery would be justified to improve fetal 
salvage. 

The third hazard which is encountered is that of a malpresentation, which 
may be unrecognized at the outset or may develop after labor is induced. 
Membranes should not be ruptured unless the head is fixed. After the induction, 
if the presenting part seems higher than it was at the time of rupture or if it 
feels irregular, an immediate sterile pelvic examination should be performed. 
There is always the possibility of a shoulder, a compound, or breech presentation 
developing subsequent to the amniotomy. 


The fourth hazard is prolapse of the cord. Undoubtedly certain of the 
22 instances would have occurred with a normal spontaneous onset of labor; 
but since labor was induced, responsibility must be accepted. Most of the 
cord prolapses were associated with malpresentation, high presenting part, or 
a prolonged latent period. More careful selection of cases would have eliminated 
some of the cord complications. 


The place of elective induction of labor in present-day obstetrics is difficult 
to evaluate. After many years of experience our attitude is extremely con- 
servative. We are inducing labor in fewer of our ward patients than before 
and are doing it only when there is serious overcrowding. At the present time 
elective induction is performed in only a small percentage of our private 
patients. We teach our undergraduates the indications for therapeutic induc- 
tion and the techniques to be used. Elective induction of labor is not recom- 
mended and its dangers are emphasized. 
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There is no question that a successfully induced short labor occurring 
during the day is very impressive to the young medical student, intern, or 
general physician. He sees the specialist do this and naturally feels he would 
like to offer this to his patients. He does not realize that the proper selection 
of patients for induction requires much more training than a year’s internship. 


The trained obstetrician should have sufficient experience properly to 
select the patients so that the maternal and fetal complications will be minimal, 
but even the most experienced will occasionally misinterpret his findings and 
complications will oceur which result in fetal death. The general practitioner 
is performing and should continue to perform the majority of uncomplicated 
deliveries. He does not have sufficient experience in the early years of practice, 
however, in evaluating the size of the fetus, the station of the head, and the 
effacement of the cervix to select patients properly for induction. Henee, it 
seems unwise for him to induce labor electively. This conclusion is reached 
on the basis of our experience with elective induction where the selection 
of patients was done by our assistant residents whose experience seems quite 
comparable. We feel that a loss of 39 babies, or almost 0.6 per cent, is a 
significant price to pay for convenience. 


Summary 


. A review of 6,860 cases of electively induced labors has been presented. 


noe 


. The most effective method of inducing labor is simple amniotomy. 


we 


. Eighty-two and three-tenths per cent of the patients were in labor 
within 4 hours, and only 2.3 per cent had a latent period of over 24 hours. 


4. Pitocin stimulation was used in patients with prolonged latent periods 
or desultory labors with intrapartum fever. 


5. Serious thought must be given to performance of cesarean section when 
the latent period is prolonged and infection is present, if labor cannot be 
stimulated within 24 to 36 hours. 

6. There was one maternal death related to induction. 


7. The principal fetal hazards were (a) prematurity, 3.1 per cent; (b) 
prolonged latent period, 5.0 per cent; (c) malpresentation, 0.9 per cent; 
(d) prolapsed cord, 0.3 per cent. 

8. There were 6,889 babies born. Of these, 37, or 0.6 per cent, were 
stillborn, and 55, or 0.8 per cent, died neonatally. The perinatal mortality 
was 1.4 per cent. 


9. Thirty-nine of the perinatal deaths (0.6 per cent of the babies delivered) 
were directly related to the elective induction. 

10. A conservative attitude should be maintained by the specialist toward 
the elective induction of labor. The average general physician should allow 
labor to start spontaneously. 


We wish to acknowledge the assistance of Mr. E. E. Wieben, B.A., Research Assistant 
and Statistician, for his help in the statistical analysis. 
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Discussion 


DR. ALAN F. GUTTMACHER, New York, N. Y.—It is peculiarly appropriate that I 
should discuss ‘‘the elective induction of labor,’’ a field in which I first began to work 
29 years ago. Those who are golf enthusiasts will be proud to learn that the modern 
technique of induction through artificial rupture of the membranes owes much to the Scottish 
pastime. In September, 1928, during my obstetrical residency at The Johns Hopkins, I 
was walking down the corridor with my great teacher, Dr. J. Whitridge Williams, when 
he suddenly drew from his pocket a closely written page and tendered it to me saying, 
‘‘Read this, what do you think of it?’’ It was a letter from his favorite pupil, Josiah 
Slemons, at one period Professor at Yale, later Professor at the University of California 
and, at the time the letter was written, a successful practitioner in Los Angeles. In the 
letter to Williams, Slemons stated he was an enthusiastic golfer and had discovered that by 
rupturing membranes on Monday and Thursday, golf on Tuesday and Friday was much less 
disturbed. He had successfully induced labor in 50 term patients and suggested that ‘‘The 
Professor’’ assign one of his young men the ‘‘arbeit’’ of induction by rupture of mem- 
branes. I readily accepted the assignment and an even younger man was selected as co- 
worker, currently the Professor of Obstetrics and Gynecology at Cornell Medical School, 
R. Gordon Douglas. In 1931, Douglas and I published observations on the ‘‘Induction of 
Labor by Artificial Rupture of the Membranes’’ in 120 women.1 

The statement that much that is new in medicine is simply the rediscovery of previously 
recorded observations, is pertinent to Slemon’s technique of elective induction. In Thomas 
Denman’s Introduction to the Practice of Midwifery, published in 1795, we read, ‘‘The first 
account of any artificial method of bringing on premature labor [done in this early period 
to avoid insuperable dystocia from a contracted pelvis] was given me by Dr. C. Kelly. He 
informed me that about the year 1756 there was a consultation of the most eminent men 
at that time in London, to consider the moral rectitude of, and advantages which might be 
expected from, this practice.’ ’2 

Denman states that, in the 20 cases in which he performed or advised induction of 
labor by puncturing the membranes, ‘‘I have not known one untoward or hazardous accident 
that could be imputed to it.’’ He then gives the case history of ‘‘a lady of rank’’ whom 
he saw in consultation. She had one living child, the result of her first pregnancy, delivered 
during the eighth month. This was followed by four difficult term births with deadborn 
children. Early in the eighth month of her sixth pregnancy Denman punctured the mem- 
branes with ‘‘a quill sharpened at the point.’’ On the following day she had a ‘‘rigor 
succeeded by heat and other symptoms of fever.’’ On the third day she went into labor and 
delivered ‘‘a small but perfectly healthy child.’’ 

Pardon this historical digression, which to be sure has at best peripheral impact on the 
excellent paper just presented. 

Rather than compare a small number of inductions by artificial rupture of membranes 
to this huge series, I thought it might be more profitable to parallel a series of inductions 
by intravenous Pitocin. 

Material.—During 314 years, Jan. 1, 1954, to June 30, 1957, there were 16,038 deliveries 
at The Mount Sinai Hospital. Labor was electively induced at or near term in 1,493 women 
free of medical complications, who entered with intact membranes and a good fetal heart- 
beat, 9 per cent in contrast to the Iowa incidence of 23.9 per cent. 
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In reversal of the Iowa figures the proportion of inductions among private and clinic 
patients was 10 to 3. In New York, clinic patients live in the environs of the hospital, 
while a fair segment of the private patient group lives a long distance away. 

Method of Indu-*'on.—Labor was induced in all but 12 of the patients by an intra- 
venous Pitocin drip fo.. wing perineal preparation and an enema. The 12 exceptions had 
rupture of the membranes without preliminary Pitocin and will be eliminated from further 
consideration. The patients with Pitocin-induced labor either had spontaneous or artificial 
rupture of the membranes at variable times after labor was initiated. The supposed 
advantages of Pitocin induction were shorter residence on the delivery floor and the fact 
that, if the patient was refractory to induction, one’s bridges were not burned behind him. 

Results.— 

Length of Labor: Dr. Keettel states that 41.5 per cent of his patients had labors of 
less than 4 hours but he does not divide them into primiparas and multiparas. In Table I, 
the length of labor in our Pitocin-induced series is given. The median length of labor in the 
primiparas was slightly more than 514 hours and in the multiparas slightly less than 3 hours. 

Dr. Keettel does not define the term prolonged labor; I assume more than 30 hours. 
None of our patients labored 30 hours; in 2.6 per cent of the primiparas and 0.5 per cent 
of the multiparas labor lasted more than 20 hours. 

Method of Delivery: As would be anticipated in such a selected group of patients, 
delivery was relatively simple, as it was in the Iowa series. Our cesarean section rate was 
0.6 per cent in contrast to a total primary cesarean section rate on the service of 2.7 per cent. 

Complications of Induction.— 

Prematurity: Three and one-tenth per cent of the babies in the Iowa series weighed 
less than 2,500 grams and 2.6 per cent of the Mount Sinai series. None in the latter group, 
however, weighed less than 2,000 grams. 

Prolapse of the Cord: This occurred with equal frequency in the two series; approxi- 
mately once in every 300 cases. 


TABLE I. DvuRATION OF LABOR 


PRIMIPARAS | MULTIPARAS 
HOURS NO. | % NO. % 
1 5 1.6 123 10.5 
2 23 7.4 254 21.7 
3 36 11.3 248 21.2 
4 41 13.2 194 16.6 
5 34 10.9 113 9.6 
6 43 13.9 95 8.1 
7 24 7.8 59 5.0 
8 24 7.8 34 3.0 
9 26 8.4 10 0.8 
10-20 47 15.1 34 3.0 
20-30 8 2.1 6 0.5 
Total 311 100.0 1,170 100.0 


Rupture of the Uterus: Dr. Keettel stated that, despite the fact that a high percentage 
of his patients with induced labor received Pituitrin, no ruptured uteri resulted. We were 
not so fortunate, as there were 3 ruptures of the uterus in our Pitocin-induced series. None 
of the 3 bled ante partum and all 3 babies were born in excellent condition. Two of the 
patients had had one previous child and one, two children. The duration of labor was 3, 5, 
and 7 hours, respectively. Two of the 3 patients were delivered by midforceps rotation and 
in both instances the operators were strongly of the opinion that the uterus ruptured while 
the anterior forceps blade was being inserted. The third patient was delivered spontaneously 
of a 3,100 gram fetus and a cervical laceration extended into the lower uterine segment. 
The 3 women recovered; 2 had hysterectomies and one a repair of the rent in the uterus. 
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Maternal Mortality and Morbidity.—There were no maternal deaths among the 1,481 
women in whom labor was induced with Pitocin. The maternal morbidity rate, as would be 
anticipated, was very much lower in our Pitocin series, 0.7 per cent; than in the Iowa 
ruptured-membrane series, 7.3 per cent. : 


Perinatal Complications——There were 4 sets of twins in the Mount Sinai series, all 
diagnosed ante partum; therefore, 1,485 infants were born to 1,481 mothers. There were 
2 intrapartum deaths and 4 neonatal deaths, an uncorrected perinatal mortality of 40 per 
10,000. In the Iowa series the gross perinatal mortality was 140 per 10,000. Our 6 infants 
were subjected to autopsy. Two deaths were due to congenital abnormalities, 2 remained 
unexplained, one had a pneumothorax, and the other evidence of anoxia with extensive 
pulmonary hemorrhage. By Dr. Keettel’s strict criteria, the perinatal death rate due to 
induction in the Mount Sinai series was a maximum of 27 per 10,000 and 60 in the Iowa 
series. 

It appears from a comparison of these two techniques that Pitocin induction is superior 
to induction by artificial rupture of the membranes in several respects—length of labor, 
maternal morbidity, and fetal mortality; but vastly inferior in one notable regard, rupture 
of the uterus. It is possible, of course, that the 3 cases reported were more the result of 
eruel coincidence than of method. Until several large series prove this to be the case, how- 
ever, Pitocin must remain condemned. 
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DR, J. BAY JACOBS, Washington, D. C—My own procedure for the induction of labor 
has been quite similar to that employed in this series. Unless the cervix is completely 
effaced and partially dilated, I still believe in the administration of castor oil and an enema 
prior to amniotomy, since this practice has a tendency to ‘‘condition’’ the uterus to a more 
prompt response. 

Several years ago when this subject was first presented before the Association, I called 
attention to the fact that a cervix situated posteriorly may contraindicate amniotomy, for 
in such cases there may be a long latent period as well as a prolonged labor. 


Of course, it is necessary that the fetus be of term size, and this fact has been duly 
emphasized, although the statistics show that there are a number of fetal deaths due to 
prematurity. Where the question of fetal maturity presents itself, I would suggest a lateral 
pelvic roentgenogram taken with the patient in the standing posture. In 2 out of 3 such 
eases the biparietal diameter will present in the true conjugate and may be readily measured. 
If this diameter measures 9.25 em. or more, one may feel that the fetus is mature. Some 
years ago I published a graph indicating the degree of maturity for the different sizes of 
biparietal diameters. I have found this to be a reliable index and feel that its application 
would greatly reduce the number of fetal deaths due to prematurity. 


Multiple pregnancy and breech presentation have been stated as contraindications for 
amniotomy. On the contrary, I have induced labor in many such patients. Where the 
vertex or breech is engaged, the pregnancy at term, and the cervix negotiable, I would not 
hesitate to induce labor by amniotomy, except in the case of an elderly primipara. One 
should exercise caution in inducing labor by amniotomy in the elderly primipara for it is 
more difficult to anticipate the type of contractions that she may have. In other words, her 
chances of having a prolonged latent period and long labor with its resulting ill effects are 
greater than average. 

I would like to say a word about the latent period. In this series %4 of the patients 
were in actual labor within 4 hours, without resort to the use of oxytocies. This indicates 
that generally the patients were well selected. Apparently it is the custom of the essayists 
not to use an oxytocie unless the latent period is 24 hours. On this point I disagree and 
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would use an intravenous Pitocin drip about 3 hours after the amniotomy, if the patient 
were not in labor. Sitting through a long latent period is comparable to the ultraconservative 
method of treating a retained placenta. Anxiety affects all concerned and the hazards to 
mother and fetus are increased. 


In this study the principal causes of fetal death were intracranial hemorrhage, infection, 
anoxia, and atelectasis. Practically all of these conditions occur commonly in premature 
infants. In this connection, I wish to stress an important observation; namely, that the pre- 
mature fetus delivered after a spontaneous labor appears to be free from these complications 
to a much greater extent than the premature delivered following induction of labor. 


In conclusion several thoughts occur to me. The statistics presented in this large series 
of cases are much better than one might expect, considering that most of the patients were 
selected by assistant residents and residents. It would be interesting to have comparative 
figures of the 660 private patients in whom labor was electively induced, and especially those 
managed by qualified obstetricians. The results might not be any better since the average 
would merely be slightly over 20 cases of induction per year. Since a small number of 
inductions per year per man, in my opinion hardly qualifies them for performing induction 
of labor by amniotomy. 


It should be remembered that, where induction is performed by amniotomy with or 
without oxytocics, the obstetrician must be prepared to withstand criticism that may result 
from such uncontrollable conditions as congenital fetal malformations. The patient and her 
friends will have a tendency to feel that if labor had not been induced there would have 
been no complications. 


DR. BERNARD J. HANLEY, Los Angeles, Calif.—In spite of an occasional adverse 
criticism, it is my belief that elective induction of labor is here to stay. In large communities 
such as the one in which I practice, patients frequently come thirty-five miles into our office 
and hospital. These multiparas, especially, must have someone to care for their home and 
children while they are in the hospital. If they are in a position to know a few days ahead 
of time when labor is to take place, then they are able to secure help without being caught 
at the last moment and will not have to rush in on our crowded freeways to the hospital if 
spontaneous labor occurs. For these reasons alone it seems to me that the method justifies 
itself. 

The moral and legal responsibility for elective induction of labor rests solely on the 
shoulders of the operator. Hence I think this procedure should be reserved for doctors who 
are eminently qualified to meet any situation that may arise during the course of labor. 
All of us see patients who go into labor spontaneously and in whom, during the course of 
labor, dystocia or fetal distress develops in which hard operative deliveries are required to 
terminate labor by either the abdominal or the pelvic route. If this occurs in spontaneous 
labor, it is only natural that it may occur also in induced labor. 


The essayist pointed out certain criteria which should be adhered to for elective indue- 
tion. To these criteria I should like to add that the bony pelvis should be such as to allow 
for a reasonable expectation of delivery through the birth canal. What, then, is the reason 
for some of the long labors that Dr. Keettel has presented in this large series? I feel that 
the mistakes were made on vaginal examination. Unless a man has had considerable experi- 
ence in doing vaginal examinations during pregnancies, he is not in a position to know 
much about the cervix. Certainly a man who has just finished an internship has not had 
adequate experience to select patients for elective induction. 


Since 1930, I have done over 2,000 elective inductions upon private patients at full 
term. There was no maternal mortality in this series and the corrected perinatal mortality 
was 0.4 per cent. Since I had to assume all the responsibility for these patients, the decision 
to induce labor was made with caution in alk cases. If there was any doubt in my mind, I 
did not do it. Unless you have a vertex presentation with the presenting part fixed in the 
inlet, a cervix that is partially effaced, partially dilated, anterior, and preferably softened, 
then the elective rupture of membranes is fraught with some danger. 
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DR. CHARLES HAMPTON MAUZY, Winston-Salem, N. C.—I wish to call your 
attention to a conclusion Dr. Keettel reached, namely, that is seems advisable for the general 
practitioner doing obstetrics to wait for the spontaneous onset of labor and reserve thie 
elective induction of labor for the case with therapeutic indications. The medical student of 
today is the general practitioner of tomorrow. 

We are not opposed to the elective induction of labor. Because, however, certain 
members of our attending staff seemed to be taking undue risks in their elective induction 
of labor, we found it necessary to make the following regulation which was adopted on 
Jan. 6, 1956. I might add that we have a closed staff consisting of Board or Board- 
qualified members. This memorandum is from Dr. Frank Lock, Director of Obstetrics and 
Gynecology, and is as follows: ‘‘It is an accepted fact that spontaneous labor occurs in 
pregnant women when they reach term with rare exceptions. Induction of labor for various 
medical and surgical complications of pregnancy is well established as an appropriate part 
of their treatment. Induction of labor in the absence of established medical and surgical 
indications is not a good established practice and the possible benefits to the mother or the 
fetus are debatable. The North Carolina Baptist Hospital is a teaching hospital. The 
most effective teaching for medical students and house officers is through precept and 
example in following the best ethical practices. It is an established fact that certain 
patients have very short labors with insufficient notice to permit them to reach the hospital 


without risk of precipitous delivery with its concomitant dangers. The conditions which 
lead to this eventuality are: 


‘*1, Engagement of the presenting part. 

‘¢2. Effacement of the cervix to less than 1 cm. in thickness. 

‘*3. Dilatation of the cervix to more than 3 em. prior to the onset of labor. 

‘*TIn view of the doubtful medical, medical legal, and teaching status of the induction 
of labor in absence of clearcut medical and surgical complications, and the obvious wisdom 
of consultation in the latter circumstances, a written consultation will be necessary prior 
to initiation of the induction of labor in the North Carolina Baptist Hospital henceforth. 
Furthermore, the consultant will be expected to see and examine the patient to confirm 
agreement that the conditions noted above are present, in view of differences of opinion 
observed daily on the obstetric service.’’ 


We offer the suggestion that all hospitals connected with medical schools or resident 
programs consider similar regulations. 


DR. MELVIN A. ROBLEE, St. Louis, Mo.—I wish to emphasize the responsibility 
that the obstetrician takes whenever he attempts elective induction of labor. There are 
uncontrolled factors which, when they occur, increase the morbidity of induction. These 
factors, for the most part, would not have been present if induction had not taken place 
when attempted. As a matter of fact, we feel that induced labor is not normal labor 
unless the factors present would have produced spontaneous labor within 48 to 72 hours. 
This limits the use of elective induction and emphasizes its great dangers. 


DR. EDWARD L. KING, New Orleans, La.—I feel that Dr. Keettel’s recommendation of 
conservatism is proper. I do not favor the routine induction of labor, except in certain 
instances, as brought out by Dr. Hanley, where patients come from considerable distances, 
especially multiparas. In our practice, we prefer that these multiparas from a distance live 
in town for several days before the expected onset of labor and we let them go into labor 
spontaneously. If that is not possible and we can meet the criteria set forth, then we will 
admit them and induce labor. 

When it comes to induction for supposed postmaturity, we are extremely conservative. 
I have not yet been able to formulate after some 40 years of experience just what is 
postmaturity. A patient I delivered recently was supposed to have been 3 to 34% weeks 
postmature. In this patient we used a pitocin drip but after a few cramps labor ceased. 
She returned about 3 weeks postmature according to her history, and had a normal labor 
and a normal baby. 
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The hazards that have been brought out must be considered. In induction the 
responsibility is the obstetrician’s. Prolapsed cord in normal spontaneous labor is one thing, 
Prolapsed cord in induced labor is something that we have to explain to the patient and the 
family, particularly if we lose the baby. 


DR. KEETTEL (Closing).—Our material indicates that where patients are selected 
for induction by younger residents in the first year of training, errors in judgment occur 
which result in a certain number of preventable prenatal deaths. The assistant resident’s 
training is comparable to that of a general physician in the beginning years of his practice. 
Thus it may be assumed the general physician without sufficient training or experience will 
encounter similar complications. 

In presentation of the material an error was made in describing the position of the 
cervix. If it is markedly posterior, it is considered unfavorable for induction. We feel 
as Dr. Jacobs has pointed out—if the membranes are ruptured under such circumstances— 
that a prolonged latent period may result. 

Dr. Guttmacher feels that labor is longer in patients in whom labor is induced by rupture 
of the membranes than in those in whom it is stimulated by intravenous Pitocin without 
rupture of the membranes. We do not feel this is true. In a previous study we compared 
the length of labor in 1,000 patients who had elective inductions with that in 1,000 patients 
who started labor spontaneously. Both primiparous and multiparous patients were studied 
and no statistical difference in the length of labor was noted. Thus, it was felt that 
induction had little bearing upon the duration of labor except that in the selection of 
patients for induction the more favorable patients were selected with the cervix well-effaced, 
and naturally in these cases labor will be short. 
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SURGICAL CLOSURE OF THE INCOMPETENT CERVIX 
DURING PREGNANCY* 


Rospert H. Barrer, M.D., James A. DusBaBex, M.D., 
Humpsert L. Riva, Cotonet, MC, USA, 
Joun Parks, M.D., Wasuincton, D.C. 


(From the Departments of Obstetrics and Gynecology of The George Washington University 
Hospital and the Walter Reed Army Medical Center) 


ATE abortion or premature labor occurring after the sixteenth week of 
L gestation as a result of cervical incompetence has emerged in recent years 
as a clinical entity...*? Shirodkar* in India and Lash* in the United States 
recognized cervical incompetency at about the same time. Both have sug- 
gested surgical procedures for the correction of the defective cervix in the past 


10 years, as has MeDonald® in Australia more recently. 


That so little emphasis has been accorded second-trimester abortions is 
undoubtedly due to the limited number of patients in whom this condition 
occurs. By comparison with the number of patients who have first-tri- 
mester abortions or with the number of patients who have premature la- 
bors the number is indeed small. As a cause of habitual abortion in the mid- 
dle trimester of pregnancy, incompetenecy of the cervix may be a most im- 


portant factor. It is with these carefully selected patients that this study has 
been carried out. 


Careful evaluation of the history in a patient who has had repeated mid- 
dle-trimester pregnancy losses is the best indicator that incompetency of the 
cervix may be present. Sudden loss of the amniotic fluid between the sixteenth 
and twenty-eighth weeks of pregnancy, not preceded by painful contractions, 
is the most striking: feature in the history of such pregnancies. Cervical in- 
competency rarely occurs in a first gestation. In this series it did not seem to 
be of congenital origin, as has been reported.®* These patients usually will 
have had trauma to the cervix in the form of a dilatation and curettage after 
an abortion; as the result of deep cervical lacerations from a previous deliv- 
ery; or as a sequel to a surgical revision or amputation of the cervix done at 
the time of a previous gynecologic operation. 

If the patient has a history of repeated middle-trimester pregnancy losses 
the next most convincing means of proving that the cervix is incompetent is 
to examine the patient at weekly intervals during gestation. If incompetency 


: *Presented at the Sixty-eighth Annual Meeting of the American Association of Obstetri- 
Cians and Gynecologists, Hot Springs, Va., Sept. 5 to 7, 1957. 
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of the cervix is present, the cervix becomes effaced and dilated between the 
fourteenth and twenty-sixth weeks of gestation. The process may take place 
slowly over several weeks. At other times it occurs more rapidly, and within 
an interval of a week the previously closed cervix will have become completely 
effaced and 5 to 6 em. dilated. The membranes will be seen bulging at the 
level of the external os (Fig. 1) or the membranes may have ‘‘hourglassed’’ 
into the vagina through the partially dilated cervix. In a completely typical 
illustration of this condition the fetal membranes are under no apparent ten- 
sion. The uterus is not irritable.© The cervical dilatation appears to be basi- 
cally a passive process. 


Fig. 1.—Photograph showing partial cervical dilatation and bulging fetal membranes in a 
patient with an incompetent cervix at 20 weeks’ gestation. 


The diagnosis may be established by means of radiographic studies,* but 
in this series the use of radiography to prove cervical incompetency was 
thought to be unnecessary. In view of the recent admonitions that it is better 
not to submit the gonads of any patient in the childbearing age to unnecessary 
radiation,® this is a situation in which radiographic exposure can be eliminated. 

Lash‘ has reported on the surgical correction of the incompetent cervix 
in the nonpregnant state. <A different approach is emphasized by that report, 
which concerns surgical closure of the cervix during pregnancy. A preliminary 
report was made by the authors of this paper’® in 1956. It is with some relue- 
tance that this procedure is presented because the operation described is no 
panacea for the treatment of all abortions.‘ If the operation is done indis- 
criminately, the only result is anatomical and psychological trauma without 
any improvement in the ability of the patient ultimately to deliver a viable 
infant. 

Material and Results 

Nineteen of the patients in this group of 22 patients are from the obstetri- 

eal services at The George Washington University Hospital, the Walter Reed 


Army Medical Center, and the District of Columbia General Hospital. One 
patient was operated upon at the Alexandria, Virginia, Hospital,* one at New 


*Patient of Drs. George Speck and Paul Halter. 
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Bedford, Pennsylvania,* and one at the University Hospital in Baltimore.t 
During the 35 month interval in which this study has been carried out, there 
have been approximately 35,000 patients delivered at the first 3 hospitals 
named. That only 19 patients from these 3 hospitals have been operated upon 
for closure of the cervix during that interval demonstrates the relative infre- 
queney with which this problem occurs. 

The diagnosis of cervical incompetence was adequately established in each 
of these 22 patients. The operation has been done on one nonpregnant pa- 
tient, but that patient is not being included because she has had no subsequent 
pregnancy. Prior to the current gestations upon which this report is based, 
these 22 patients had had a total of 91 pregnancies with only 10 surviving in- 
fants. One of the surviving infants in that primary group, whose birth weight 
was 1,265 grams, has cerebral palsy. Two of the patients have 2 living chil- 
dren each as the result of earlier pregnancies so that of all the 22 patients only 
8 have living children. Eighteen of the patients were white, 4 were Negroes. 
Counting the gestations in which the operation was done, the patients have 
had an average of 5.14 pregnancies per patient. Fourteen of the patients gave 
some history of trauma to the cervix, either at a previous delivery, by previous 
attempts at surgical correction of the incompetency during the nonpregnant 
state, or by dilatation and curettage. Many of the patients had had more than 
one previous dilatation and curettage. One of the most striking examples is 
a patient who had had 8 previous dilatations and curettages within a 3 year 
period. 

The time of surgical correction varied from the tenth to the twenty-seventh 
week of gestation. The average time was during the eighteenth week of ges- 
tation. The suture material was preserved fascia in 9 cases. Homologous 
fascia obtained from the thigh of the patient was used in 13 eases. 

Pregnancy was maintained for an average of 14.4 weeks after the pro- 
cedure. In the patients in whom the results were successful, however, the 
pregnancies were maintained for an average of 26.4 weeks postoperatively. 
In the entire series the average duration of pregnancy was 32 weeks. In the 
14 successful procedures pregnancy continued up until an average of 3614 
weeks. 

At the present time 2 of the patients on whom the operation has been done 
have not been delivered, but in each instance the pregnancy is beyond the 
thirtieth week. Up to the present time, 14 of the 22 patients operated upon 
have been delivered of living infants, providing a fetal survival rate of 70 per 
cent. In the event that the 2 undelivered patients have surviving infants, there 
will be a successful outcome in 72.7 per cent. That figure is to be compared 
to the figure of 11 per cent infant survival in the previous 91 pregnancies which 
had occurred in this: group of patients. In a communication received from Dr. 
Shirodkar* just before this paper was written he reported that he had operated 
upon 99 patients up to the present time. Forty-three operations had been done 
during pregnancy with 79.4 per cent success. He also reported that he had 
operated upon 56 in the nonpregnant state. Forty-five of those patients con- 
ceived and went to term, a success rate of 85.5 per cent. 

Of the 14 patients successfully treated, 10 were delivered by cesarean sec- 
tion and 4 were delivered vaginally. In the 6 unsuccessful eases, all of the 
gestations terminated vaginally. None of the fetuses in the unsuccessful 
group weighed more than 1,000 grams. The weight of the 14 surviving in- 
fants varied from 1,361 to 3,629 grams. In 6 of the 14 successful cases the in- 
fants weighed less than 2,500 grams, but all of those babies are living and well. 
*Patient of Dr. James Gordon. 


7Patient on the service of Dr. Arthur Haskins and Dr. D. Frank Kaltreider. 
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The average weight of the 14 infants delivered was 2,502 grams. This group 
of 22 patients previously had had only 4 infants that weighed over 2,500 grams 
in their 91 gestations. 

Adjunctive therapy in the form of Hesper C, progesterone, and thyroid 
was administered in varying dosages to this group of patients. In the future 
a control group of patients can be treated without any adjunctive therapy, but 
in this initial group it did not seem fair to withhold any medication which 
might be of help in obtaining living infants. 


Fig. 2—Photograph showing the special aneurysm needles, originally designed by Shirodkar 
and modified by Dusbabek, used in this procedure. 


Postoperative complications in the form of bleeding were noted in 3 patients 
in the successful group. In 2 of the patients the vaginal mucosa had to be 
resutured within a few hours after completion of the operation. In one case 
1,000 ¢.c. of blood was given postoperatively, but the bleeding was controlled 
by vaginal packing. In one of the patients who had bleeding from the vaginal 
mucosa at the time of the closure of the cervix, intra-abdominal post-cesarean 
section bleeding occurred which required reoperation. Those were the only 
complications noted. Contrary to what is commonly believed, the operation is 
ordinarily accompanied by a minimal loss of blood. 


In the group of 6 unsuccessful cases, the fascia slipped off the cervix in 
one patient, it was cut in 2 patients who went into early labor, and the fascia 
apparently was absorbed in 3 patients. In one of the unsuccessful cases, the 
fascial strip had to be cut to allow the delivery of a 950 gram fetus. The fascia 
was reapproximated immediately after delivery of that fetus. The patient sub- 
sequently went to term with her next gestation and was delivered at 38 weeks 
by elective cesarean section. The cervix remained closed during the second 
gestation. 


Technique 


After the diagnosis of eervical incompetency has been established, the 
patient is hospitalized for surgical closure of the cervix between the fourteenth 
and the eighteenth weeks of gestation. That has been found to be the optimum 
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time for the operation. If it is done earlier than the fourteenth week, the pos- 
sibility of a first-trimester abortion is not avoided. If it is done after the 
twentieth week, excessive effacement of the cervix may make the procedure 
technically more difficult. The percentage of successful results has been 
greater when the operation has been done before any significant degree of 
effacement has occurred. 


Fig. 3.—Photograph showing modification of the eye of the aneurysm needle which greatly 
facilitates the attachment of the purse-string suture to the needle. 


A pair of specially made aneurysm needles is employed to facilitate the 
placing of the fascia around the cervix (Figs. 2 and 3). Without them the pro- 
cedure is more difficult to accomplish. 

The patient is operated upon under general anesthesia. If homologous 
fascia is to be used, a 7 by % inch strip of fascia is taken from the patient’s 
thigh before she is positioned for pelvic surgery. 

After the vagina has been gently prepared with an antiseptic solution, the 
cervix is visualized. An ovum forceps is used to grasp the anterior lip of the 
cervix. The vaginal mucosa is opened anteriorly in a transverse manner by 
scissors dissection (Fig. 4, A). The incision should be about an inch in length 
By means of sharp and blunt dissection the bladder is then displaced upward 
off of the cervix as high as is possible (Fig. 4, B). That is usually the most 
difficult step in the entire operation because the soft texture of the cervix during 
pregnaney makes this dissection more difficult than in the nonpregnant patient. 
The bladder can be advanced adequately with safety, however. The posterior lip 
of the cervix is then grasped with an ovum forceps and an incision is made in the 


: 

\ 
| 
| 
: 
| 
e 
h 


BARTER ET AL. Am. J. Obst. & Gynec 


Fig. 4.—A-F. 
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‘ Fig. 4.—A, The anterior vaginal mucosa is being opened transversely by scissors dissec- 
ion. 
B, The bladder has been advanced to the level of the internal os of the cervix. 
C, The posterior vaginal mucosa is being opened transversely 2 inches above the ex- 
ternal os. 

_ D, The special aneurysm needle has been passed through the anterior incision, under the 
vaginal mucosa, and out through the incision in the posterior mucosa. The fascial strip is now 
attached to the needle. 


E, One end of the fascial strip has been drawn out through the anterior mucosal incision 
on the right side of the cervix. 

F, The other aneurysm needle has been passed through the anterior mucosal incision, 
under the vaginal mucosa, and has emerged through the posterior incision. The other end 
of the fascial strip has been attached to the needle by means of a silk suture. 

G, The fascial strip now completely encircles the cervix. 

_H, The fascial strip is anchored to the posterior cervix by a silk suture, to prevent the 
fascial graft from slipping over the posterior lip of the cervix. 

I, The fascial strip has been pulled tightly around the cervix, tied, and sutured to the 
anterior cervix. 


J, Diagram showing the level at which the fascial strip should lie at the conclusion of 
the operation. 


mucosa overlying the posterior portion of the cervix (Fig. 4, (). That incision 
can usually be made 2 inches above the level of the external os. The incision is 
also about an inch in length and is made transversely. A third ovum forceps 
is placed on the right lateral portion of the cervix and a large, specially made 
aneurysm needle is introduced through the anterior incision and directed down- 
ward around the right lateral aspect of the cervix to emerge through the pos- 
terior incision (Fig. 4, D). The fascial suture is then applied to the aneurysm 
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needle and as the needle is retracted it brings the leading end of the fascial 
suture out through the anterior incision (Fig. 4, Z). A second aneurysm needle 
which is the mirror image of the first is then introduced into the anterior in- 
cision on the left. It is directed downward along the lateral aspect of the 
cervix emerging through the posterior incision on that side (Fig. 4, 7). The 
remaining end of the suture material is fastened to the aneurysm needle and 
the needle is withdrawn along the left side of the cervix so that the strip of 
fascia now encircles the cervix (Fig. 4, @). The strip of fascia is anchored 
posteriorly to the cervix by means of a silk suture (Fig. 4, H). Fixation of 
the fascia prevents it from slipping over the posterior lip of the cervix. After 
it has been pulled up tightly around the cervix, the strip is then tied. After 
the knot has been tied it is held securely by 2 or 3 silk sutures placed directly 
through the knot. The fascia is sutured by 3 more silk sutures which are 
deeply imbedded in the anterior cervix (Fig. 4,7). The anterior and posterior 
vaginal mucosal incisions are then closed. No packing is placed in the vagina 
because there is usually no bleeding after the mucosa has been sutured. At 
the completion of the operation the fascial strip should be at the level of the 
internal os (Fig. 4, J). 

One of the progesterone derivatives as well as adequate sedation is pre- 
seribed postoperatively. The patient is kept at bed rest for 10 days, after 
which she is gradually allowed out of bed. She is discharged from the hos- 
pital on the fourteenth day. She is instructed to be ambulatory, but not to 
be on her feet for prolonged periods of time. Most of the patients have been 
kept on progesterone for the next several weeks. Some have been treated by 
rather large doses of Syntex, a synthetic orally administered progesterone.* 
The dosage of Syntex has generally been 300 mg. a day. 

The patient is then seen at intervals of 2 weeks. A sterile vaginal examina- 
tion is done at each such visit to visualize and to palpate the cervix. 

In the patient who has reached the last month of gestation delivery by 
cesarean section is performed at the thirty-eighth week. It has been felt that 
by this procedure the patient could have more than one gestation from a single 
cervical operation. In the event that the encircling purse string suture has not 
held, the patient may be delivered vaginally, particularly if the fetus is quite 
small. 


Comment 


Incompetency of the internal os of the cervix with its resultant inability 
to contain the enlarging products of conception in the uterus appears now to 
be a positively established complication of the middle trimester of pregnancy. 
It is rather amazing that this particular complication of pregnancy has been 
treated surgically only in recent years. It is entirely conceivable that many 
previous middle-trimester pregnancy losses for which there was no explana- 
tion have occurred as the result of this condition. 

Incompetency of the cervix when it occurs is usually secondary to previous 
cervical trauma. In no patients in this series did it occur in a primigravid 
patient. 


Evolution also plays an integral part in this entity because of the erect 
posture which human beings now assume. This has been demonstrated by the 
many patients with cervical incompetence who have been carried to term by 
remaining at strict bed rest. An example of a relative degree of cervical in- 
competency is the high percentage of premature infants delivered by women 
who have undiagnosed twin pregnancies.'2 When the diagnosis of a multiple 


*Furnished to us by Dr. John Rock, Boston. 
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gestation is made before the twenty-eighth week of gestation, the pregnancy 
usually can be continued until the fetuses weigh over 2,500 grams by the pa- 
tient at complete bed rest.'** This demonstrates a relative and temporary de- 
gree of cervical incompetency due to an overdistended uterus with its in- 
creased intrauterine pressure upon the cervix. 

The purse-string operation for the correction of an incompetent cervix as 
originally described by Shirodkar* seems to be the most physiological of the 
procedures described to date.** It has a distinct advantage over the Lash 
procedure in that it can be done during gestation, although a recent case re- 
port describes a modified Lash operation which was done during pregnancy." 
Prior to the introduction of the fascial closure of the cervix the patient who 
was found to have true cervical incompetency during a gestation was doomed 
to the loss of her pregnancy or to complete bed rest for its duration. Even 
complete bed rest provided no assurance that loss of the pregnancy would not 
be the ultimate result. Thus, this procedure has the real advantage of being 
adaptable to any pregnancy instead of being applicable only to possible future 
pregnancies. 

The purse-string closure of the cervix is technically easier to do after the 
tissues of the cervix and vagina have undergone the turgor of pregnancy. 
Also, the cervix can be closed more tightly during pregnancy than in the non- 
pregnant state due to the soft, compressible nature of the cervix at that time. 
Another advantage of performing the operation in pregnancy is that if the 
operation has been done in a patient who was not gravid at the time, gestation 
may not take place postoperatively. 

One of the mitigating factors of the Lash procedure is that this particu- 
lar group of patients seems to be uncommonly fertile. The ability of the pa- 
tient to become pregnant usually is no problem. Although incompetence of the 
cervix is an entity which limits the ability of the patient to produce living chil- 
dren, by no means does it appear to be a factor in the prevention of conception. 

Although Shirodkar has reported that the operation can be done to ad- 
vantage at the end of the second trimester or during the early part of the third 
trimester, the experience gained from this group of patients indicates that the 
best results have been obtained before more than a moderate degree of efface- 
ment and dilatation of the cervix has occurred. In the cases in this series in 
which complete effacement and more than 4 em. of dilatation have occurred, 
invariably there has been some degree of amnionitis present. In such patients 
the amnionitis has been responsible for the establishment of a degree of uterine 
irritability which ultimately may cause the patient to abort. Closure between 
the fourteenth and eighteenth weeks before the cervix has begun to dilate 
seems to be a means of eliminating the complication of amnionitis. 


Hormone studies were not done in this group of patients, but that is one 
of the problems of this condition which should be studied in the future. Such 
a study is now under way by Townsend and his group*® in Melbourne, Aus- 
tralia. In the patient with true cervical incompetence a hormone imbalance 
is unlikely because there appears to be no uterine irritability. The cervix be- 
comes effaced and dilated without any awareness on the part of the patient 
that uterine contractions are occurring. 

The best type of suture material to be used as the purse string has not been 
settled. Both homologous fascia and preserved fascia have been used, but each 
has its disadvantages. The principal disadvantage of the homologous fascia 
is that its removal from the thigh leaves a sear. There have been instances 
where the fascial graft has been absorbed, even though it was a homologous 
graft. 
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Preserved fascia has been utilized to a lesser extent than homologous 
fascia. It has the disadvantage of fraying quite easily. It also will stretch to 
some extent. The preserved fascia probably is not as good as the homologous 
fascia, but it has the advantage of leaving no sear on the thigh of the patient. 

In 3 patients, surgical tale was applied to the preserved fascia which was 
used. The idea of using tale was originally suggested by Page.’® To date, 
however, the addition of the tale has not improved the results appreciably. 
It has the disadvantage of possibly providing the source material for a tale 
granuloma at a later date. 


Other materials such as polyethylene have been tried. On at least one oe- 
casion known to us the result has been successful.'’ Braided silk sutures have 
been employed, notably by McDonald.’ He mentions, however, that silk has 
not proved to be the ideal suture material for this operation. Page'® has used 
encircling strands of chromicized gut to close the cervix. 


As the resuit of dissatisfaction with the fascial grafts it is planned to use 
a synthetic Dacron material instead of fascia. The material to be used is an 
extremely fine mesh Dacron which was originally developed for blood vessel 
prostheses.* It appears to have many advantages over fascia, preserved or 
homologous. An excellent source of interstices for proliferation of connective 
tissue should be provided by the material. The ultimate aim of any fascial 
implantation is to stimulate connective-tissue growth. The amount of connec- 
tive tissue proliferation is probably of minimal degree with silk or polyethylene. 
Therefore, it appears that the Dacron should be an improvement over the lat- 
ter materials. The Dacron should also provide a more permanent type of re- 
pair, for in some instances the fascia has apparently been absorbed. It should 
allow the patient to have more than one gestation provided that the infant is 
delivered by cesarean section. A suture material which can be left in place 
permanently appears to be more advantageous than one which has to be re- 
moved, necessitating a repeat operation during a subsequent gestation. There 
is considerable psychological value in the establishment of a permanent repair 
of the cervix for the purposes of childbearing. 


Surgical closure of the cervix during pregnancy is of great value to the 
patient who has remained in bed during a previous gestation. Very few pa- 
tients will tolerate a second bedridden pregnaney, particularly if the previous 
pregnancy has been successful and the patient has become the mother of a liv- 
ing child. To a large degree the incentive to stay in bed is lost once one preg- 
nancy has been successfully completed. The purse-string operation, by allow- 
ing the patient to be ambulatory, has great appeal for any patient who has 
spent many months of a previous gestation at bed rest. 

The condition of cervical incompetence manifests itself in an extremely 
small group of patients. It is inconceivable that any individual or small group 
of individuals should ever encounter a large number of patients who have this 
complication of the middle trimester of pregnancy. It is imperative, if this 
operation is to be employed, that it be used only in highly selected patients, for 
not only does it subject the patient to one operation, but if successful it predis- 
poses the patient to an ultimate cesarean section. Thus not one but 2 opera- 
tions are performed upon the patient. 


Conclusions 


1. Incompeteney of the cervix is a factor in the production of a limited 
number of late abortions or labor before viability of the fetus. 


*Furnished by the Ethicon Company. 
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2. The patient’s history of previous middle-trimester pregnancy losses sug- 
gests the possibility of cervical incompetence. 

3. Sudden loss of the amniotic fiuid in the middle trimester of pregnancy, 
without antecedent painful contractions, and followed by rather immediate loss 
of the products of conception, are the most striking features of this condition. 

4. The greatest advantage of the operative procedure outlined is that it 
can be accomplished during pregnancy. 


). Predisposing as it does to 2 surgical operations, this procedure should 
be performed on selected patients with a well-established diagnosis of an in- 
competent cervix. 

6. The results to date merit further consideration of this operative pro- 
cedure. 


7. The search for a more satisfactory suture material than those employed 
up to this time continues. 
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Discussion 


DR. J. P. GREENHILL, Chieago, Ill—As the authors say, only a relatively small 
number of women who have had spontaneous abortions have cervical incompetency and 
this may explain why the condition was overlooked until recently. Actually incompetency 
of the cervix was recognized and treated at about the same time in three different countries, 
in the United States by Lash and Lash, in France by Palmer and Lacomme, and in India 
by Shirodkar. The first two groups limited their operation to the nonpregnant state but 
Shirodkar began to constrict the cervix surgically during gestation, when the cervix was 
considerably effaced and partially dilated and even when the bag of waters bulged into 
the vagina. Interest in this condition is now fairly universal. In the last 3 months articles 
have appeared in the United States by Baden and Baden, in England by McDonald and by 
Green-Armytage, and in Germany by Mey. 

Treatment of the incompetent cervix has varied from simple constriction of the 
vaginal aspect of the area of the internal os by silk or nylon filament, to encircling the 
cervix with fascia, to excision of a longitudinal strip of muscle, to an extensive Sturmdorf 
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operation. Regardless of the type of treatment employed, most of the authors have given 
some women the joy of a living child, particularly the women who never before had a living 
baby. 

The results with which I am familiar from first-hand information are those at the 
Michael Reese Hospital. At this hospital we have now done 65 Lash operations with 37 
living babies (a success rate of 57 per cent). Shirodkar has a success rate of 79.4 per cent 
in his patients operated on during pregnancy, and 85.5 per cent in those who were not 
pregnant. McDonald’s incidence of success was 57 per cent in his last 35 cases, and Green- 
Armytage’s was 83 per cent, but he reported only 12 cases. Barter and his associates have 
had outstanding results because in their 22 women the incidence of living babies before 
operation was only 11 per cent in contrast to at least 70 per cent after operation. 

Barter and his associates maintain that the candidates for operative constriction of 
an incompetent cervix can readily be selected by a careful evaluation of a history of re- 
peated and traumatic pregnancy losses. Hysterography has been recommended by some to 
aid in the diagnosis. Hunter, Henry, and Civin claim that enzymes such as bromelain and 
papain induce dilatation of the cervix and hence constitute a specific means of demonstrat- 
ing a physiologically incompetent os. This type of cervical incompetency is most likely 
different from the structurally incompetent cervix discussed by Barter and his associates, 

The authors used adjunctive therapy after operation, but so would we all in women 
who are most desirous of having a live baby and who have even undergone a surgical 
operation in the hope of bearing children. I have had most encouraging results with Dela- 
lutin in cases of habitual abortion where surgery was not performed. It is not possible at 
the present time to say how often this substance can prevent the need for operation in cases 
of incompetent cervix. 


DR. ERNEST W. PAGE, San Francisco, Calif.—The purpose of my discussion is to 
deseribe a new procedure similar to this one in principle, but carried out only during the 
nongravid state. 

My interest in this operation stemmed from a disappointing experience with 4 con- 
secutive repairs by the method advocated by Drs. Lash and Lash. This may have resulted 
from inexperience but, of the 4 patients operated upon in 1950 and 1951, 3 are infertile and 
the fourth had a serious wound breakdown with late hemorrhage. Accordingly, I devised 
a wrapping procedure in order to effect a 360 degree contraction by an induced sear. The 
first procedure, in February, 1953, was on a patient who had sustained four consecutive 
middle trimester losses. Reactive cellophane (containing dicetyl phosphate) was placed 
under the mucosa and around the cervix at the level of the internal os. With the next preg- 
nancy, the patient carried to the thirty-eighth week, delivered a healthy child after a 2 
hour labor, and has since had a second child at the thirty-ninth week, again with a 2 hour 
labor. 

The second case was a failure, probably because the cellophane was extruded from 
the wound 2 weeks after operation. For this reason, I abandoned the use of nonabsorb- 
able material, and also substituted tale in place of dicety] phosphate as a fibroblast-stimulat- 
ing substance, because a report appeared claiming the dicetyl phosphate could produce 
sarcoma in sarcoma-strain mice. The present technique has been used on 7 additional 
patients, all with classical histories of repeated middle trimester losses. Of these, 4 have 
been delivered spontaneously at term, one is currently pregnant, and the last 2 were oper 
ated upon quite recently and are awaiting pregnancy. The success rate, therefore, is 5 out 
of 6. 


The procedure may be described briefly as follows: After injecting saline (with or 
without epinephrine) in the submucosal areas surrounding the lower uterine segment, 4 
circular incision is made, and the mucosa and submucosal fascia are pushed up as though 
one were beginning a vaginal hysterectomy. The bladder is partially displaced upward. 
Three strands of ribbon catgut, 1 em. in width, are anchored at 12, 4, and 8 o’clock at the 
level of the internal os. They are tied, but the ends are left long. Three pieces of Oxycel 
or Gelfoam are then cut into oblong shapes designed to fit between each of the sutures. 
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These are moistened on one surface with benzoin, sprinkled generously with tale, and ap- 
plied to each third of the circumference. One strand from each suture is tied over these 
pieces to hold them in place. The long ends are now brought around the cervix to a point 
180 degrees from their origin, anchored, and tied snugly. The mucosa is returned and 
sutured in place with fine interrupted catgut. 

The purpose of the tale, of course, is to cause fibroblast proliferation around each 
granule. If this is a “tale granuloma,” it is our objective. Two months after operation a 
ring of scar can be palpated with restoration of the internal os to its normal diameter. The 
sear does not seem to interfere with dilatation in labor, and cesarean section does not 
appear to be necessary. 

Patients have been selected for the procedure on the basis of the classical history, 
so well described by Dr. Barter, plus the fact that a 5 mm. Hegar dilator can be slipped 
through the internal os without obstruction or pain. Radiographic studies have been done 
but are not essential. 

Although I would not hesitate to perform the McDonald-Shirodkar procedure if faced 
with a pregnant subject already in the second trimester with the cervix dilating painlessly, 
I would prefer not to plan it this way. While Dr. Barter reports a 70 per cent success, 
should we not include as failures of the method all of those patients for whom the procedure 
is planned but not carried out because of late abortion, ruptured membranes, amnionitis, 
or a cervix dilated more than 4 em.? I would like to caution against the use of nonabsorb- 
able materials which may not yield to the forces of premature labor, inasmuch as one pa- 
tient so treated in San Francisco sustained a complete rupture of the uterus. The interval 
operation does not seem to interfere with fertility, does not necessitate cesarean section, 
shows promise of having a reasonably high success rate, and since absorbable sutures are 
used, there should be no risk of rupture of the uterus in labor. 


DR. A. F. LASH, Chicago, Ill—The authors have had a large series in a short period 
of time and are to be congratulated on their achievement. 

From my 66 patients, I was able to determine that the condition was traumatic in 
origin. As a result of the trauma there were defects in the ringlike area of the corporocer- 
vical junctions, either anteriorly or laterally. The scarred defect was the usual pathological 
finding. The diagnosis is most important, and is based not only upon the history but also 
upon the demonstration of the increased diameter of this area. The same type of preg- 
nancy history may, however, be present in anomalies of the uterus, in submucous fibroids, 
as well as the congenital condition (hypoplasia), described by Palmer, and the physiologic 
disturbances as described by Asplund from Stockholm. 

With the diagnosis established, then treatment follows surgical principles. On the 
basis of such principles we have proceeded to correct the incompetent internal os of the 
cervix, by removing the defect and restoring the normal caliber of the canal. I reported on 
44 patients in 1955 in Naples. Of this group, 29 became pregnant; of these 29, 27 have 
had full-term babies. In these 27 there were 2 who had repeated repairs, and 2 who re- 
quired three repairs before we achieved a positive result. There is thus a fairly high 
percentage of success in women with otherwise hopeless prospects. 

This procedure is well done in the nonpregnant state, sometimes immediately after 
the abortion. The procedure of Dr. Barter and his associates is an excellent one when the 
patient comes to you in pregnancy. I have also carried out my procedure during preg- 
nancy but I have had only 2 such experiences in all this time. 


DR. BARTER (Closing).—The reason for our search for a suture material other than 
fascia is that we have felt that it was better from a psychosomatic standpoint if we could 
effect a permanent tightening of the patient’s cervix. Then the operation does not have to 
be done more than once. With the use of both homologous and preserved fascia we have 
seen absorption of the fascia with failure of the operation. That was the motivation for 
our continued effort to find a material other than fascia. Also, Dacron does not stretch, 
Which fascia may do if it does not absorb. 
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We have used tale as suggested by Dr. Page. However, we have had a case in which 
tale was used and in which the fascia was still absorbed. 


We, too, think that the use of a Hegar dilator to demonstrate cervical incompetency 
in the nonpregnant patient has merit. Dr. Parks has used that test and I think it is a 
good one. 


In regard to Dr. Page’s comment about our final percentage, this series includes every 
patient whom we have treated. There are no patients in whom we contemplated doing the 
procedure and then did not do it. We had one patient in whom we might have done the 
procedure, but who elected to stay at bed rest for the last twenty-two weeks of her preg- 
nancy. She had a living baby. One of the biggest advantages of this procedure, however, 
is that the patient can remain ambulatory. We think that many patients will stay in bed 
for the duration of one pregnancy, but if that patient then delivers a surviving infant, the 
chances are excellent that she will be unwilling to remain in bed for many weeks during 
a subsequent gestation. 


As far as the permanent material being used in the cervix is concerned, it can always 
be cut if necessary. The suture was cut in one of our patients and was reapproximated 
after the delivery of a previable fetus. The patient subsequently went to term with her 
next pregnancy and was delivered by cesarean section. Regarding Dr. Lash’s statement as 
to the number of patients in this series, there have been 35,000 patients delivered during 
this interval of 35 months. There were 22 patients in whom the cervix was closed by sur- 
gical means, but several of these patients have been from surrounding states. Interest- 
ingly enough, 3 were doctors’ wives. 


We agree that there is a traumatic basis for this condition in most patients. We 
also agree with Dr. Lash that anomalies of the uterus should be ruled out before any surgery 
is done on the cervix. Possibly the reason that Dr. Lash does not see these patients while 
they are pregnant is that we ask the patients to become pregnant before returning for the 
operation. 
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VESICOURETHRAL SUSPENSION FOR URINARY 
STRESS INCONTINENCE* 


A Study of the Results Obtained in 82 Patients 


Vircit S. CouNsELLER, M.D., AND RicHarp E. Symmonps, M.D., 
ROCHESTER, MINN. 


(From the Section of Surgery, and the Section of Obstetrics and Gynecology, Mayo Clinic and 
Mayo Foundation ) 


NTENSIVE study of patients with urinary stress incontinence by a number 

of careful investigators has resulted in little unanimity of opinion regarding 
the responsible abnormal physiology or anatomic derangement. Hodgkinson 
and Doub,® Muellner,’® Ball,? and Jeffeoate and Roberts® have expressed the 
view that the primary lesion is a descent and funneling of the neck of the 
bladder with loss of the normal posterior urethrovesical angle. More recently, 
Youssef and Mahfouz?’ have suggested that these are merely manifestations of 
prolapse and are of secondary importance even when present in incontinent 
women. Using a rather ingenious although not entirely physiologic method 
of study, they found all patients with urinary stress incontinence to have a 
relaxed and relatively incompetent internal sphincter. They considered this 
to be the primary deficit in patients with stress incontinence and observed that 
the role of the compressor urethrae (external voluntary sphincter) in the 
maintenance of continence is only secondary. The investigations of Ardran 
and Simmons! suggested a similar conclusion. 

Stress incontinence of urine in most instances appears to be the result 
of a composite of anatomic abnormalities including relaxation or perhaps 
fibrosis and fixation of the internal sphincter with some deficit in tone and 
strength of the external sphincter, plus various elements of prolapse such as 
funneling, loss of urethrovesical angle, cystocele, urethrocele, and uterine 
descensus. In the individual case, the symptom may be relieved by correction 
of a single facet of this complex defective mechanism; this explains the over- 
whelming variety of surgical procedures devised, any one of which may give 
a satisfactory result, even though it may fix or distort the neck of the bladder 
and completely fail to restore the normal physiologic mechanism of urinary 
control. Muellner’® has recently stated, and we agree, that ‘‘the ideal opera- 
tion which, while restoring continence, would not interfere with the needs of 
the bladder neck for micturition, has as yet not been devised... .’’ 


*Presented at the Sixty-eighth Annual Meeting of the American Association of Obste- 
tricians and Gynecologists, Hot Springs, Va., Sept. 5 to 7, 1957. 


y +The et Foundation, Rochester, Minn., is a part of the Graduate School of the 
niversity o nnesota. 
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Several Kelly™ stitches at the level of the internal sphincter or Kegel’s'® 
exercises to improve the function of the voluntary sphincter suffice to restore 
continence to the majority of incontinent women. As a rule, however, the 
degree of relaxation of the urogenital supports or the presence of other pelvic 
disease indicates the necessity for a more extensive surgical approach. A 
modified Kennedy’? procedure, frequently combined with vaginal hysteree- 
tomy, or a Manchester operation if preferred, relieves 80 to 90 per cent of 
incontinent patients, as one of us (Counseller)* has previously reported. For 
the patient who fails to obtain relief following application of one or several 
of these procedures, a great number of more elaborate techniques have been 
devised, which utilize contiguous, and some not so contiguous (for example, 
gracilis muscle*), structures for the support of the urethra and neck of the 
bladder. In the present report we wish to record our experience with the 
operative techniques devised by Marshall, Marchetti, and Krantz,’ by Millin 
and Read, and by Ingelman-Sundberg,® the application of which has been 
restricted largely to patients with recurrent or other unusual types of urinary 
stress incontinence. 


Material and Indications for Operation 


During the period 1950 through 1955, 82 patients were encountered in 
whom 83 of the procedures mentioned were deemed advisable. In addition 
to the usual general physical examination and routine laboratory investiga- 
tions, all the patients underwent cystoscopiec and many underwent cystometric¢ 
studies. With the bladder distended, the degree of stress incontinence was 
evaluated and it was determined whether the incontinence was controlled by 
elevation of the urethra via the vagina (Marchetti test). Some of the patients 
had an urgency component concomitant with stress incontinence of urine. We 
are of the opinion previously emphasized by Noyes' that urethrovesical 
suspension is not necessarily contraindicated in patients with stress incon- 
tinence who also suffer from urgency. An attempt is made, however, to eradi- 
eate an existing cystourethritis prior to operation. 

Twenty-six of the 83 operations represented the primary operative ap- 
proach to the patient’s problem of urinary incontinence. Surgical manage- 
ment of greater magnitude than the usual Kennedy repair had been con- 
sidered advisable as primary treatment for the reasons indicated in Table I. 


TABLE I. REASONS FOR PRIMARY OPERATIONS 


REASONS |NO. OF OPERATIONS 


Marshall-Marchetti-Krantz.— 14 
Incidental to suprapubic abdominal incision for leiomyomas 6 
Ovarian cysts 4 
Endometriosis 
Insufficient relaxation of anterior vaginal wall to justify 

vaginal procedure 7 

Millin-Read.— 

Insufficient relaxation of introitus (patient single, nullip- 
arous) or of anterior vaginal wall to justify vaginal 
procedure 2 
Ingelman-Sundberg.— 
Severe incontinence with large cystourethrocele; inadequate 
support by standard (Kennedy) methods 3 
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Recurrent stress incontinence had been the indication for operation in 
57 patients who had undergone a total of 100 vaginal operations without relief, 
all but 13 of which had been performed elsewhere. Thus, 27 patients had had 
one operation, 20 had had two, 7 had had three, and 3 had had four operations. 
Six of the 57 patients had undergone operations in addition to those on the 
vagina; of these, 3 had undergone transurethral resection, 2 the Marshall-Mar- 
chetti-Krantz procedure, and one an interposition procedure. Five patients 
had taken perineal exercises with and without actual use of a perineometer 
for periods ranging from 3 months to 2 years without benefit. 

As further evidence of the formidable therapeutic problems presented by 
these patients, 69 of the 82 found it necessary to wear constantly some perineal 
protection when in the erect position. Fourteen of the 69 were incontinent at 
rest and infrequently evacuated any urine voluntarily. Thirteen patients had 
the usual type and degree of incontinence with stress, but of sufficient severity to 
require occasional protection and to cause them to seek medical advice. The 
severity of the incontinenee, the failure of multiple previous operations, and 
the absolute necessity for individualization of treatment for patients with this 
condition led us to perform concomitant vaginal operations with 25 of the 59 
Marshall-Marchetti-Krantz procedures and with 6 of the 12 Millin-Read pro- 
cedures (Table II). These consisted of modified Kennedy repair (23 operations) 
for large recurrent eystourethrocele, and mobilization of the urethra (8 oper- 
ations) where it had been so shortened and fixed by previous operation that 
suspension from above would have been hazardous if not impossible. Seventeen 
of the Marshall-Marchetti-Krantz operations were performed in conjunction 
with other abdominal procedures which could have had little or no effect on the 
result obtained with regard to the stress incontinence. In the remaining patients 
the operations consisted only of the techniques described by Marshall, Marchetti, 
and Krantz, by Millin and Read, and by Ingelman-Sundberg, with very minor 
modifications. 


TABLE IT. 


CONCOMITANT PROCEDURES PERFORMED WITH 83 OPERATIONS FOR URETHROVESICAL 
SUSPENSION 


OPERATION FOR URETHROVESICAL SUSPENSION 


MARSHALL- 
MARCHETTI- INGELMAN- 
CONCOMITANT PROCEDURE KRANTZ MILLIN-READ SUNDBERG TOTAL 
Plastic operation on neck of 
bladder (Kennedy) 20 3 — 23 
Vaginal mobilization of 
urethra 5) 8 


Total abdominal hysteree- 
tomy and other abdominal 


operations 17 — —_ 17 
None 17 6 12 35 
Total 


Results 


Of the 82 patients, all but 5 either have been re-examined or have answered 
a questionnaire regarding the result obtained from operation. Twenty-two 
patients have been followed for 6 to 12 months postoperatively and the remain- 
der for more than one year. The condition of 27 patients has been re-evaluated 
3 or more years after operation. Of the 5 untraced patients, 3 had been classi- 
fied as cured and 2 as improved when last seen less than 6 months after oper- 
ation, and were so considered in the tabulation of results. In the absence of 
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any stress incontinence, the patients were classified as cured; occasional epi- 
sodes of urinary frequency or dysuria, perhaps related to pre-existing cysto- 
urethritis, were disregarded. Classified as improved were those who continue 
to have even a minimal amount of leakage with stress; these patients consider 

the operation to have been 80 to 90 per cent successful. Operations followed 
by stress incontinence of any symptomatic significance have been judged to be 
failures even though several of the patients so classified had severe degrees of 
incontinence originally and are satisfied with the result obtained. 

The results are given in Table III. Sixty operations (72 per cent) pro- 
vided complete cure and 12 (14 per cent) major improvement of the patient’s 
condition. Thus, 86 per cent of the operations can be considered to have been 
successful. Eleven operations (14 per cent) have been unsuccessful. 


TABLE III. RESULTS oF 83 OPERATIONS FOR URETHROVESICAL SUSPENSION 


RESULTS 
OPERATION TOTAL NUMBER CURE | IMPROVEMENT | FAILURE 
Marshall-Marchetti-Krantz 59 43 7 e. 
Primary 21 16 1 a 
Secondary 38 27 6 5 
Millin-Read 12 9 2 1 
Primary 2 1 0 ] 
Secondary 10 8 2 0 
Ingelman-Sundberg 12 8 3 1 
Primary 3 2 1 0 
Secondary i) 6 2 1 
Total 83 60 12 11 
Primary 26 19 2 5 
Secondary 57 41 10 6 


Of 26 primary operations, 21 (81 per cent) were successful whereas 5 
were failures. Fifty-one of the 57 secondary operations (89 per cent), per- 
formed after one or several vaginal approaches had failed, resulted in a cure 
or marked improvement of the patient’s incontinence. Most authors and con- 
sultants indicate—and we agree—that cures are more difficult to obtain after 
a first procedure has failed. In our experience, however, this has not been 
true of the operative techniques for urethrovesical suspension. 


When we consider separately the three operative techniques, it is ob- 
served that 9 of the 59 Marshall-Marchetti-Krantz operations (15 per cent) 
provided an unsatisfactory result. Of the operations performed after the 
techniques of Millin-Read and Ingelman-Sundberg (12 each) there was but 
one failure in each group (Table III). A careful analysis of the records of 
the 11 patients judged to represent ‘‘operative failures’’ did not disclose any 
specific factors to which this result could be attributed. Of the 9 unsuccessful 
Marshall-Marchetti-Krantz procedures, 5 were secondary operations performed 
for recurrent stress incontinence. The remaining 4 operations, although done 
concomitantly with other abdominal operations, represented the initial attempt 
to cure the patient’s stress incontinence. Five of the ‘‘operative failures”’ 
were associated with preliminary vaginal dissection to facilitate the suspen- 
sion of a short, fibrotic urethra or to repair a significant recurrent cysto- 
urethrocele. This may suggest that suburethral fibrosis subsequent to mobili- 
zation of the urethra may either prevent retropubic adherence of the bladder 
neck or perhaps hold the urethra open sufficiently to produce continued incon- 
tinence. Nevertheless, we have the distinct impression that a combined vagino- 
abdominal procedure is not only wise hut essential in many patients who have 
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excessive periurethral scarring or who have recurrent cystourethrocele. Ball? 
and, more recently, Marchetti, Marshall, and Shultis*® have also suggested 
that a combined procedure adds to the success of the operation by providing 
additional support for the bladder neck and restoring the urethrovesical angle. 


Chromicized No. 1 catgut was used for the suture material in only 20 of 
the 59 Marshall-Marchetti-Krantz procedures. It was associated, however, 
with 7 of the 9 unsuccessful results following this operation, all of which 
occurred during the early years of our study. Whether these failures can be 
attributed to disruption of the catgut sutures or are merely indicative of our 
relative inexperience with the operative technique at that time cannot be 
ascertained. Preferring the former explanation and having noted the sudden 
recurrence of incontinence in several patients who for 3 or 4 weeks after oper- 
ation had appeared to have a good result, we have used nonabsorbable (silk) 
sutures exclusively in recent years. No complication has appeared to make us 
regret this modification in technique. 


Complications——No deaths were associated with the 83 operations. The 
morbidity rate appeared to be greater than that associated with the usual vaginal 
operations performed for urinary incontinence. Twenty-nine of the 83 oper- 
ations were followed by elevation of temperature to at least 100.4° F. on 2 or 
more days during the postoperative period. Whereas much of the morbidity 
eould be attributed to relatively minor degrees of pyelocystitis, complications of 
a more serious nature occurred with sufficient frequency to make one cautious 
in advising urethrovesical suspension (Table IV). 


TABLE IV. COMPLICATIONS IN 83 OPERATIONS FOR URETHROVESICAL SUSPENSION 


OPERATIVE TECHNIQUE 


MARSHALL- 
MARCHETTI- INGELMAN- 
KRANTZ MILLIN-READ SUNDBERG 
Death 0 


COMPLICATION 


TOTAL 


Morbidity 22 5 2 29 (35%) 
Thrombophlebitis 5 1 _ 6 
Postoperative urinary ob- 

struction 3 


Postoperative urinary reten- 
tion 


Transfusion required 


Days in hospital, average 14.6 22.5 14.7 _ 
Other: 
Osteitis of pubis 1 3 
Perforation of bladder 1 
Slough of distal urethra ] 


*One patient transfused during both Millin-Read and Ingelman-Sundberg operations. 
Three patients transfused for excessive bleeding at operation and 2 for postoperative bleed- 
ing from the space of Retzius. 


Despite early ambulation, 6 patients (7 per cent) developed superficial or 
deep thrombophlebitis, or both, which significantly prolonged their convalescence. 
The complication was managed in a conventional manner with rest in bed, ele- 
vation of the extremity, application of hot packs, and administration of anti- 
coagulants. There was no clinical evidence of embolic phenomena in any of the 
patients; the reported deaths following urethrovesical suspension have ap- 
parently been the result of pulmonary emboli in practically all instances. 
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Thrombophlebitis has not been a problem since we started the routine adminis- 
tration of prophylactic anticoagulation therapy on the third postoperative day. 

Even though the planned technique was completed in each instance, the 
urethral searring, fixation, and shortening secondary to previous operations 
made several of the operations unusually difficult. Because of technical diffi- 
culty, blood loss was great enough to require transfusion during the operation 
in 5 eases (2 Millin-Read and 3 Ingelman-Sundberg procedures). While oper- 
ative blood loss with the Marshall-Marchetti-Krantz technique presented little 
if any problem, 2 of the patients had postoperative bleeding of sufficient magni- 
tude to require transfusion, one of whom underwent exploratory operation and 
insertion of a pack. Both instances oceurred prior to our prophylactic use 
of anticoagulation therapy. 

Three infrequent complications, more or less peculiar to the individual 
operative techniques, were incurred each in a single case, namely (1) osteitis 
of the pubis following a Marshall-Marchetti-Krantz operation, (2) slough of 
the distal part of the urethra following advancement of the urethra by the 
Ingelman-Sundberg method, and (3) perforation of a fixed bladder neck dur- 
ing its mobilization for the insertion of a suburethral sling (Millin-Read pro- 
cedure). Similar complications have been recorded previously by others. 
Despite these complications, which produced some apprehension on the part 
of the physician as well as the patient, all 3 operations provided a satisfactory 
result. 

Significant postoperative retention, manifested by either greatly increased 
residual urine or complete obstruction of the bladder, prolonged hospitaliza- 
tion and convalescence in 8 cases. Only 2 of these patients were in the Marshall- 
Marchetti-Krantz group and both responded immediately to dilatation of the 
urethra. The remaining 6 patients, representing 50 per cent of those who 
underwent the Millin-Read operation, had rather refractory urinary retention 
or actual obstruction. Ullery’® has experienced similar complications follow- 
ing the procedure, one of his patients requiring suprapubic cystostomy and 
another the release of the fascial sling through a vaginal incision. In our 
patients, repeated urethral dilatations over a period of one to 3 months were 
necessary before relatively normal bladder function could be restored. Several 
of the patients continued to assume weird positions in order to empty the blad- 
der. It is this obstructive feature of the Millin-Read operation that accounts 
for the prolonged (average 22.5 days) period of hospitalization noted in Table 
IV. 

In striking contrast to the foregoing were the patients who underwent the 
Ingelman-Sundberg operation, 4 of whom continued to have stress incontinence 
in the immediate postoperative period. Fortunately, it was possible to obtain 
satisfactory urinary continence in 3 of these after a few weeks or months of 
physical therapy. The other patient remained incontinent despite prolonged 
trial of exercises and another vaginal operation performed elsewhere. Similar 
experience was reported by Reis and DeCosta’* with the Berkow® paraurethral 
fixation technique which in some respects resembles that of Ingelman-Sund- 
berg. They observed that considerable time must elapse to achieve complete 
success with the operation. Ingelman-Sundberg also advocates use of exercises 
to increase contractility of the pubococcygeus muscle after operation. 


Comment 


Although the number of operations in each group is too small to be statis- 
tically valid, it is apparent that the ultimate results obtained with the 3 oper- 
ative techniques are probably very similar. Our application of the Marshall- 


Marchetti-Krantz operation has superseded that of the other techniques since, 
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in our hands and as also noted by Ullery, it is less difficult, technically, and 
complications have been infrequent. This is not to imply that it can be per- 
formed easily in all cases. Considerable experience is required to place the 
sutures properly through the pubocervical fascia lateral to the urethra without 
unduly stretching, kinking, or entering the latter structure. In the presence 
of an acute retropubic angle or of a pubic symphysis that in the supine position 
assumes a more or less horizontal plane, placing sutures in the posterior aspect 
of the symphysis may be quite arduous. This becomes more difficult when the 
pubic periosteum is attenuated. The use of small and especially sturdy needles 
offers considerable advantage in these situations. 

In recent years we have routinely inserted a retention urethral catheter 
at the time of operation. This is left in situ for at least 9 days. Perhaps some 
may consider this unnecessarily prolonged catheterization but we have been 
impressed by the increased comfort obtained for the patient by avoiding the 
repeated catheterization formerly necessary when we removed the catheter 
on the third or fourth postoperative day. 

The Millin-Read and other fascial-sling methods appear to be well con- 
ceived and in the hands of their originators to provide good results. Obvi- 
ously, considerable experience is necessary to obtain and insert a sling of a 
length that will maintain the proper amount of tension on the urethra. In 6 
of our 12 patients, without question the sling was too tight initially and 
urethroscopie stretching was required, in 3 eases repeatedly, before bladder 
function could be restored. Sinee the average gynecologic surgeon encounters 
few patients each year in whom urethrovesical suspension is indicated, it 
would take several years and perhaps several dissatisfied patients before the 
technique could be adequately mastered. We find it less difficult to manage 
the patient who continues to have ‘‘leaking trouble’’ (stress incontinence) 
than the one who continues to have ‘‘trouble leaking’’ (retention) in the post- 
operative period. 

We have been dissatisfied with the pubococeygeus-muscle sling and ure- 
thral-advancement technique of Ingelman-Sundberg even though our ultimate 
results with the procedure may be considered to be satisfactory. It was only 
by means of prolonged practice of perineal exercises that urinary continence 
was restored or improved in 3 of the 4 patients who remained incontinent in 
the postoperative period. This raises the question as to whether assiduous 
perserverance with the exercises prior to operation would not have accom- 
plished just as much for the patients. 

The pubococcygeus muscle is innervated on its superior surface by a 
branch from the third and fourth sacral nerves. In addition, the anterior part 
of the muscle is said to receive on its inferior surface a branch derived from 
the inferior hemorrhoidal division of the pudendal nerve.? There is some 
question in our minds whether the pubococcygeus can be divided laterally, 
then approximated beneath the urethra without disrupting the nerve supply 
of this anterior portion of the muscle. There appears to be a possibility that 
our success with the Ingelman-Sundberg technique may be attributed to the 
increased fascial support provided for the urethrovesical area, or to the 
perineal exercises mentioned, rather than to the presence of a functional mus- 
cle sling in this area. 

It may be suggested that the greater incidence of vesical complications 
eneountered following the Millin-Read and Ingelman-Sundberg operations 
and the prolonged hospitalization associated with the former were the result 
of our inexperience with the technique. While this is undoubtedly true, it 
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should be noted that our experience with the Marshall-Marchetti-Krantz oper- 
ation was also limited at that time. Our clinical impression, confirmed by the 
present study, that the Marshall-Marchetti-Krantz procedure could be per- 
formed relatively easily, successfully, and without significant postoperative 
bladder dysfunction has led gradually to its more frequent use. We consider 
it to be the procedure of choice for most patients with recurrent stress in- 
continence, for the incontinent patient with little or no relaxation of the an- 
terior vaginal wall who fails to obtain relief by means of perineal exercises, 
and for the incontinent patient in whom other disease dictates the need for 
a lower abdominal incision. 


Summary 


Of 83 urethrovesical suspension operations performed on 82 patients with 
stress incontinence, 86 per cent have been successful and 14 per cent unsuccess- 
ful. The use of absorbable suture material may have been significant in the 
causation of 7 of the 11 operative failures. 


It appears that, compared with the Millin-Read and the Ingelman-Sund- 
berg operative techniques, the Marshall-Marchetti-Krantz operation can be 
performed with less technical difficulty, with less postoperative bladder dys- 
funetion, with a shorter period of hospitalization, and with equally successful 
results for the patient. Also, this procedure, frequently combined with pre- 
liminary vaginal repair of a cystourethrocele or dissection of a shortened, fixed 
urethra, is considered to be the operation of choice for most patients with re- 
current stress incontinence, for incontinent patients with little relaxation of 
the vaginal wall, and for the incontinent patient in whom other pelvic disease 
demands a lower abdominal incision. 
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VESICOURETHRAL SUSPENSION FOR INCONTINENCE 


Discussion 


DR. JOHN C. ULLERY, Columbus, Ohio.—Approximately two-thirds of Dr. Coun- 
seller’s 82 patients had had previous operative failures for the relief of stress incontinence, 
while in only one-third he performed a primary operation for relief of this condition. 
Thus his choice of operative procedure for previous failures in 37, or almost half, of his 
patients was a combined vaginal and abdominal approach. 

I am deeply impressed by these figures as I interpret them to mean that almost half 
of the patients referred to him had incomplete or failed prior vaginal operations. This 
calls attention to a few fundamental principles: that the vaginal approach to stress in- 
continence may fail if the operator does not have a good knowledge of the anatomy of 
the anterior vaginal wall; if he does not correct the existing cystourethrocele, when present; 
and if he does not replace the internal urethral orifice back up under the symphysis, restore 
a posterior urethrovesical angle, and eliminate funneling of the bladder neck. 


His 86 per cent cure rate deserves great commendation as he was operating upon 
such a large group that are so difficult to cure, that is, those with previous surgical failures. 
Although I believe a year’s interval following operation is the best probable minimum time 
to judge results, this cure rate should stand up well as he has allowed a range of 6 months 
to 3 years postoperatively to evaluate his patients. 

With your permission I would like to show the results of our management of stress 
incontinence in the female at The Ohio State University Hospital for the past 2%4 years. 

A total of 239 patients were seen from October, 1956, to January, 1957, who had 
stress incontinence, proved by examination, including the urethral elevation test and lateral 
eystourethrograms. Fifty-four patients received nonoperative treatment initially, and 
185 were operated upon either initially or after nonoperative measures failed. 


The nonoperative treatment consisted of pubococcygeal exercises, and 54 patients 
were originally given the benefit of this method. Most of them had minimum to moderate 
distress of incontinence. Complete relief was achieved in 30. Failure or only partial 
relief resulted in 24. In the patients with failure, the majority either could not seem to 
acquire the sensation of contracting the pubococcygeus muscle or would not make the 
conscientious effort. 

The operative group was divided into a primary group, those who presented them- 
selves with the complaint of stress incontinence without previous attempts at repair; and 
a secondary group, those in whom previous surgery had been attempted. 

There were 167 patients who were operated upon for the first time. In 156 the 
vaginal approach alone was used. One huncred forty-four, or 92 per cent, are cured with 
9 to 27 months’ follow-up. The primary abdominal approach was used in 5, and the com- 
bined in 6. Eighty per cent and 100 per cent cures were achieved in these groups. 

Eighteen patients were operated upon who had had previous surgical failures. This 
represents only one-tenth of our operative patients and is in marked contrast to Dr. 
Counseller’s group in which two-thirds had had previous surgical failures. The best cure 
rate, as in Dr. Counseller’s group, was in those patients in whom we employed combined 
vaginoabdominal operations. 

The operative procedures varied but the majority (142) had Kelly or modified 
Kennedy procedures where the approach was vaginal, and the Marshall-Marchetti technique 
where the abdominal or combined methods were used. Several had Studdiford sling pro- 
cedures with good results. We agree with Dr. Counseller that the Millin-Read sling oper- 
ation is difficult and the complications are greater, as I have reported previously. 

A summary of our results shows that 55 per cent of our nonoperative group of pa- 
tients were cured by physiological exercise treatment (Kegel exercises) and 92.5 per cent 
of the operative group were cured by operation. 


DR. C. PAUL HODGKINSON, Detroit, Mich.—<As long as the cause for urinary stress 


incontinence remains obscure, treatment will be empiric and results uncertain. Although 
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the prime cause for urinary incontinence probably rests in defective sphincter function, 
its precise anatomic location and physiologic neuromuscular function remain elusive prob- 
lems of intent investigation. 

Better understood are the circumstantial and secondary factors of etiology. While 
altered urethrovesical relationships are variable in degree, two general patterns are recog- 
nized, one of which has the propensity to the development of stress incontinence, and the 
other excessive continence. Vertical downward thrust of the bladder with displacement 
of the urethrovesical junction to the lowermost bladder level are inimical relationships 
which occur with straining efforts and often are associated with stress incontinence. Down- 
ward and backward rotation of the bladder with elevation and assimilation of the urethro- 
vesical junction into the anterior bladder wall are salutary relationships, usually observed 
in uterovaginal prolapse, and seldom associated with involuntary leakage of urine. 

According to changes effected in urethrovesical relationships, gynecologic procedures 
devised to cure stress incontinence can be divided into two general groups. The vaginal 
plastic operations tend to reproduce normal relationships and depend for cure upon success- 
ful reconstitution of the vesical sphincter. The retropubic urethral sling operations elevate 
the urethrovesical junction to a high level and rotate the bladder posteriorly—relationships 
observed to occur in uterovaginal prolapse. 

Our experience with 75 patients treated by operative techniques which employ retro- 
pubie suspension of the urethra as the principle for cure compares favorably with the re- 
sults reported by Drs. Counseller and Symmonds. The need for adequate preoperative 
study was emphasized, and, except for the addition of pre- and postoperative metallic 
bead chain urethrocystograms, our program was identical. This discussion will not include 
patients operated upon by means of the Ingelman-Sundberg and Berkow techniques be- 
cause urethrovesical studies indicated that they should be grouped with the vaginal plastic 
procedures. 

From statistics recently compiled by Dr. William Kelly, 80 per cent of the patients 
were cured of all urinary symptoms while 20 per cent remained with some type of urinary 
complaint. Eight (12 per cent) suffered from urinary incontinence; 5 (7.4 per cent) of 
whom were greatly improved but not cured and 3 (4.6 per cent) were operative failures. 
Two patients considered to be “operative failures” were operated upon by the Millin-Read 
procedure for severe recurrent urinary stress incontinence. Both patients were obese and 
completely cured for a period of about 6 weeks, when, suddenly, urinary incontinence re- 
curred after a sensation of sharp pelvic pain. Urethrocystograms showed loss of elevation 
of the urethrovesical junction and loss of posterior bladder rotation. For this reason, 
fascia has been abandoned as a suburethral prosthesis. We have tried using the round 
ligaments after the method of Solms for a suburethral prosthesis, feeling that the ad- 
vantages of whole-organ transplant might forfend failure of this type. Operation upon 
the third patient by the procedure of Marshall, Marchetti, and Krantz failed because of a 
neurogenic bladder of the hypertonic type, a condition not detected preoperatively. 

Studies have shown that operations on the anterior vaginal wall, particularly when 
performed to correct cystocele, may interfere with or prevent backward rotation of the 
bladder. Because posterior rotation of the bladder appears to be such a necessary feature 
to the suecess of the retropubic sling operations, some question arises as to the advisability 
of combining the vaginal plastic and Marshall-Marchetti techniques as recommended by 
Ball. Five of the “operative failures” reported by Drs. Counseller and Symmonds were 
combined vaginal plastic procedures. Perhaps they will further elucidate on the impor- 
tance of this observation. 

Drs. Counseller and Symmonds mention the technical difficulty at times encountered 
in properly mobilizing the anterior vaginal walls and urethra. They refer to the occasional 
need to improvise in order to achieve the relationships necessary for cure. Their excellent 
results demonstrate that, if over-all results are to be improved, urinary stress incontinence 
must cease to be an esoteric problem, and gynecologists must operate according to a proved 
principle and not in relation to a specific operative technique. Ingenuity in improvisation 
may frequently be the key to success. 
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MR. HUGH MCLAREN, Birmingham, England.—We decided some 8 years ago that 
it was not worth trying to learn about a large number of operations. One man can usu- 
ally gain experience in about 15 years with one operation. We have settled down to the 
Aldridge, which I note one of my colleagues here referred to as the Studdiford operation 
and which the Germans call the Goebel-Frankel-Stoeckel operation. It is the same oper- 
ation, nevertheless, using fascia from the abdominal wall. In our Unit, which is quite a 
busy one, we can find only about 2 cases a year for this procedure, since we believe that 
we can often cure stress incontinence with a well-conducted plastic repair. Over the last 
8 years we have undertaken sling operations of the Aldridge type as a primary procedure 
only in women in whom it was decided on the spot that a plastic repair could not succeed. 
We have thus done 8 primary operations, the rest being all cases in which the plastic 
technique had failed once, twice, or three times. 


The key to the success of the operation is the bringing down of large and substantial 
fascial flaps from the abdominal wall. ‘Thereafter the questions which the surgeon has 
to face are how tight that sling will be, how high the urethra will go, and, ultimately, how 
long it will be before this patient passes urine again. 


As to our results, we reckon we have cured or improved markedly 22 out of 28, at 
least to the extent that they did not have to be operated on again. Two were considered 
complete failures. 


The other complication is urgency, which may give the appearance of stress incon- 
tinence. All of our patients have been in the hospital for 10 days for very careful studies 
to see if they have only stress incontinence. Some of them will be found to have urgency, 
to a degree which leads to incontinence before the patient can empty the bladder. We 
keep our patients in the hospital before operation, and, though they may be treated with 
Luminal, they are all able, before we operate, to sleep the night comfortably without 
having to rush off to pass urine. 

We have to admit however that half our patients, after one year or 2 years, have had 
a recurrence of urgency, but without incontinence. 


The Aldridge sling or the Goebel-Stoeckel-Fangenheim-Aldridge-McLaren operation 
has a definite place in gynecology. The slings must be strong, and they must be tested. 
We have had no morbidity, no mortality. We think the operation is easy to do, though, 
unfortunately, a recent patient developed a very small fistula, which healed very well with 
simple drainage. 


DR. JOHN BREWER, Chicago, Ill.—Mr. McLaren said something I liked very much 
—to choose one procedure rather than use many in the hope of finding the right one. 
Basically, the results with almost any procedure are good if the duration of follow-up is 
short. With the passage of time and increase in age, there is a constant fall in the so- 
ealled cures: one year, 90 per cent; 5 years, 85 per cent; 10 years, 80 per cent. The 
multitude of operations indicates that we do not know the answer yet. 
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THE MICROSCOPIC ANATOMY OF THE FETAL MEMBRANES 
WITH PARTICULAR REFERENCE TO THE DETAILED 
STRUCTURE OF THE AMNION* 


Davin N. Danrortu, M.D., AND Rosert W. HuLL, Pu.D., 
Evanston, ILL. 


(From the Departments of Obstetrics and Gynecology, Northwestern University Medical School, 
Chicago, and the Evanston Hospital, Evanston, and from the Department of Biology, Nortb- 
western University, Evanston) 


N RECENT years it has been shown’ that the amniotic fluid is by no means 

static, but rather is in dynamie equilibrium and a constant state of change 
with the maternal system. In the human being, the turnover of water is from 
350 to 600 ¢.e. per hour.’* Although the exchange of water is said to occur by 
simple diffusion,® a characteristic differential in the transfer rate of certain 
tagged substances’ and, more recently, the demonstration’ of significant differ- 
enees in protein fractions between amniotie fluid and maternal serum in the 
rat suggest that the exchange process is neither by transudation nor by the 
ultrafiltration of plasma. The inescapable implication of these studies is that 
the fetal membranes, and perhaps more specifically the amnion, are directly 
concerned in these selective phenomena. Indeed, Taussig* remarked 30 years 
ago that ‘‘there can be no reasonable doubt that the source of the amniotic 
fluid is the amnion itself.”’ 

Modern descriptions of the amnion are based largely upon the work of 
Polano,® who showed the presence of intracellular fats and enzymes, and vacuoles 
which he regarded as evidence of secretory activity. Polano’s contribution was 
really an extension of the work of Forsell’® who also remarked upon the eylin- 
drical nature of the amnion cells overlying the placenta, and their cuboidal 
character elsewhere. Forsell’s illustrations show, without pointed reference, 
an intimate junction of the basal surfaces of the cells to the underlying fibrous 
layer, and a convex superficial surface. Droplets at the free surface are con- 
sidered to be evidence of secretion, an observation noted also by Bondi‘! and 
by Mandl.'* Bondi also called attention to the presence of cytoplasmic granules, 
whose significance was not apparent, and fat droplets, which were irregularly 
distributed among the cells. 


Petry,’* Bautzmann and Schroeder, and Schmidt!® have made recent con- 
tributions to our knowledge of the morphology of the fetal membranes. Petry, 
by deseribing surface views of the various layers in the fetal membranes, was 


*Presented at the Sixty-eighth Annual Meeting of the ca Association of Obste- 
tricians and Gynecologists, Hot Springs, Va., Sept. 5 to 7, 
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able to obtain a three-dimensional concept which provided a new perspective. 
An original observation by Petry was that the amniotic epithelial cells are 
attached to the underlying fibrous tissue by means of filamentous strands ex- 
tending from the cell membranes, resembling bridges, and are so diagrammed 
in the article. Bautzmann and Schroeder extended Petry’s observations of the 
amnion and the connective tissue, but made no mention of the means of attach- 
ment of the amnion eells. Schmidt prepared a three-dimensional drawing 
similar to Petry’s. He found great variation in structure from one portion of 
the membranes to another, and emphasized that ghost chorionic villi coursing 
through the chorion were a prominent and characteristic feature of this layer. 
He also described the presence of fat and cholesterol in the amniotic cells, and 
glycogen throughout all layers. Pointed reference was made to failure to demon- 
strate cilial processes on the superficial or free surface of the amniotic epi- 
thelium, which had been described previously in the eat?? and guinea pig." 

The primary purposes of this study were to review the architectural features 
of the fetal membranes, and, through the application of certain cytological 
techniques, to demonstrate any features of the fetal membranes which might 
establish a secretory role for these tissues. 


Materials and Methods 


Freshly delivered material was employed in all of these studies. Most of 
the tissues were obtained immediately after delivery, but none were more than 
2 hours old. In the latter case the membranes were kept moist by being allowed 
to remain with the blood and amniotic fluid in the placenta basin. The areas 
selected, unless otherwise specified, were at least 5 em. from the edge of the 
placenta, along the reflected surface of the fetal membranes. 


A, Cross Sections (150 eases).—Portions of fetal membranes approximately 
14 sq. em. in area were either placed upon ecards for fixation, or gently rolled 
into a pencil-sized structure, loosely tied with cord tape, and fixed in Bouin’s 
solution. The following stains were used on most of the preparations: hema- 
toxylin and eosin, iron hematoxylin-van Gieson, Milligan’s trichrome,’® periodic 
acid-Schiff, osmie acid, oil red O, Sudan IIT or IV, and Wilder’s retieulum- 
hematoxylin. 


B. Whole Mounts of Amnion (10 cases).—The amnion was gently separated 
(1) from the underlying placenta, and (2) from the chorion on the free surface 
of the membranes, and placed upon glass slides. The specimens were stained 
with hematoxylin and eosin and with Sudan IIT and IV without prior fixation. 


C. Isolated Cells (60 cases).—In order to separate the amnion cells from 
one another so that they could be viewed more clearly, it was necessary that they 
be released from the underlying fibrous layer to which they are attached. Small 
fragments of amnion, approximately 1 em. square, were removed both from the 
free membranes and from the amnion overlying the placenta. They were placed 
individually in 20 ec. of freshly prepared 0.5 per cent trypsin solution 
(erystallin 1:300) in ealeium-free normal saline. This was agitated gently, 
and ineubated at 37° C. for 10 to 15 minutes. The solution, together with the 
membrane fragment and the released cells, was now centrifuged. The mem- 
brane and the sediment were washed with standard normal saline, and again 
centrifuged. In some eases the cell sediment was used to prepare direct eytolog- 
ical smears. In others, the fragment of membrane was vigorously rubbed upon 
a glass slide, and the smear so prepared. 
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The fixatives used for these smears included 10 per cent formalin, acetic 
acid, formol alcohol, Zenker’s solution, Bouin’s solution, equal parts of ether 
and 95 per cent aleohol, and absolute methy] alcohol. 

Cytological smears so prepared were stained with the following techniques: 
hematoxylin and eosin, oil red O, Sudan IV, Milligan’s trichrome, standard 
Papanicolaou, Best’s carmine, periodic acid-Schiff (PAS), methyl green pyronin 
and 1 per cent eresylecht violet.** 

D. Fragments of Membrane After the Digestion Process Outlined in (C) 
(8 eases) —These were flattened on glass slides and fixed either in ether and 
aleohol or Bouin’s solution. Several of these were stained with hematoxylin 
and eosin, Sudan IV, and oil red O. Other were removed from the slides after 
fixation, prepared and mounted for cross section in paraffin blocks, and the 
sections stained with hematoxylin and eosin, and Milligan’s trichrome. 


E. Fresh Preparations Examined by Phase-Contrast Microscopy (8 cases) .— 


1. Fresh amnion fragments were mounted on a glass slide under a cover 
slip, and examined with phase. 

2. Cell smears were prepared precisely after the manner mentioned in (C) 
except that 500,000 units of aqueous penicillin G@ were added to both the 
calcium-free and the standard normal saline solutions. These preparations, 
without fixation or staining, were immediately examined with phase. 


Results 


A. Cross Sections—The membranes which are applied to the uterine wall, 
peripheral to the placenta, show the following architectural features: The 
amnion, a single laver of epithelial cells, is superimposed upon a layer of dense 
fibrous connective tissue. The thickness of these two layers together averages 
about 0.05 mm. The special staining techniques have turned up little which 
need be added to J. Clarence Webster’s deseription in 1901'°: ‘‘The (amniotic) 
epithelium is mainly eubieal [sic], but in different places it is markedly co- 
lumnar, the nuclei of the latter being in the outer parts of the cells. The lines 
of division between the cells are, as a rule, only faintly marked. Most of the 
cells possess only one nucleus; some of the larger ones have two.’’ Some of 
the amniotie cells are vacuolated. The cell nuclei in the cuboidal areas occupy 
the greater portion of the cell. Nucleoli ean be demonstrated in most prepara- 
tions; in both stained and unstained tissue they are more readily visible with 
the phase-contrast microscope than with the light microscope. No mitotic figures 
were seen. Double nuclei, however, some of which were only partially separated 
from one another, were evident with considerable frequency. Osmie acid, oil 
red O, and Sudan III and IV stains all demonstrated the profusion of fat 
throughout the amnion. This for the most part was found to be in finely 
divided intracellular droplets. In these preparations there was considerable 
variation in fat concentration from one cell to another, and from one area of 
the membranes to another. No glycogen could be demonstrated in the amniotic 
epithelium either by PAS or Best’s carmine. The PAS does, however, demon- 
strate a well-developed basement membrane beneath the amniotic epithelium 
(Fig. 2). Over the placenta the amnion cells in cross section tend to be more 
eyvlindrieal; the majority, however, are cuboidal. 

The separation of the amnion from the chorion occurs beneath the fibrous 
layers just deseribed, and consequently this fibrous layer together with the 
superimposed epithelial layer should properly be considered as comprising the 
amnion. 

Very loosely attached to the just-mentioned fibrous layer, and in fact al- 
ready separated in the illustration (Fig. 1), is a zone of loose areolar tissue 
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which at intervals can be seen to make fingerlike projections into the underlying 
chorion, forming ghost chorionic villi which are a prominent feature of the 
chorionic layer.* The chorion itself shows much variability, in some areas 
appearing healthy, robust, and functionally active, and in other areas showing 
pyknosis of the nuclei, much vacuolation, and other evidences of degeneration. 
The chorion averages from 4 to 6 cells in thickness and the thickness of the 
chorion cell layer varies from 0.04 to 0.12 mm. 

Immediately beneath the chorion is a zone of decidual tissue of variable 


thickness depending upon the amount of decidua which has come away with 
the membranes, 


Fig. 1.—Cross section of fetal membranes including small amount of attached decidua 
(reflected surface). Note plane of separation between amnion and chorion, and ghost villus 
among chorionic cells. (Hematoxylin and eosin. 100.) 


Reticular stains show a heavy reticulum beneath the amniotic epithelium, 
between the chorion and the more superficial areolar tissue, and about the 
decidual cells. The reticular network about the chorionic cells is lacey and 
poorly developed. 

Both fat and glycogen appear irregularly throughout the chorion. Some 
areas are entirely free of glycogen and contain very little fat; in other areas 
fat concentrations are heavy and glycogen scanty. 

B. Whole Mounts of Amnion.—‘‘On surface view, the cells appear irregu- 
larly rounded or polygonal in outline, broader in diameter than they are in 
their vertical measurement. [Occasionally they occur in] groups of cells, ar- 
ranged either in a double row or as a group concentrically arranged around a 


*The presence of these villi was also remarked upon by Webster.” 
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point. These cells are large, of various shapes, and their nuclei are placed in 
their outermost parts, e.g., farthest from the center of the group. Stomata have 
been described among the cells. ... These are considered by some to be [simply 
lacunae] formed by the breaking down of degenerating cells. It is difficult to 
come to an opinion regarding these openings. Apart from these large com- 
munications, it is extremely likely that between most of the epithelial cells, 
minute channels exist, through which fluids may pass.’"° (Fig. 3, A.) This 
general picture is similar in both placental and reflected portions of the amnion. 

Fat stains of the whole mount preparations show the same type of varia- 
bility from one area to another that was observed in the cross sections. This is 
clarified by the preparations listed under paragraph D. 

In these whole-mount preparations, as one focuses down through the epi- 
thelial layer into the underlying fibrous connective-tissue layer, well-developed 
and morphologically characteristic histiocytes are seen to be irregularly seat- 
tered throughout this fibrous zone. 


Fig. 2—Amnion. Periodic acid-Schiff reaction to show “basement membrane” (reflected sur- 
face). (Phase, 323, enlarged 3.6.) 


C. Isolated Cell Smears—When membrane fragments are treated with 
trypsin as deseribed elsewhere, the cells of the reflected surface of the amnion 
are more adhesive, and much less readily separated without damage. In the 
placental portion of the amnion the cells are detached readily, and preparation 
of smears offers no difficulty. 


1. Isolated cells from the reflected portion of the amnion are generally 
similar to those described in paragraph A. The free surface is convex, the 
shape is generally cuboidal, the cytoplasm is nondescript, and contains vacuoles 
and fat in varying quantity, and the nucleus occupies the greater portion of 
the cell. The details of the basal surface of the cells cannot be discerned with 
certainty. Ribonucleic acid is present in some of the cells, in very small amount. 


2. Isolated cells from the placental portion of the amnion are very different 
from those of the reflected surface. For the study of these cells, fixation in 
equal parts of ether and alcohol for periods of not less than one hour and 
not more than 12 hours was found to be best. With the other fixing agents 
the cellular details were often obscure, the nuclei shrunken, and the staining 
quality poor. For the fat stains, either no fixation whatever or 10 per cent 
formalin fixation was preferable. 

a. Shape: The shape of the cells in these preparations is undoubtedly mueh 
modified by release from the pressure of neighboring cells, and in some eases 
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there is evident trauma which presumably results from centrifuging or prepara- 
tion of the smear. But the majority of the cells show no damage or evident 
distortion. As a rule, the cells are columnar, the length approximately 2 to 3 
times the width. One extremity of the cell is convex. The opposite extremity 
is marked by the presence of protoplasmic projections resembling a brush or 
striated border (which, although differing in some respects from the standard 
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Fig. 3.—A, Whole mount of amnion (reflected surface). (Hematoxylin and eosin. 
x 440.) B, Isolated amnion cells (placental surface). Canalicular apparatus evident in 
several of the cells. (Ether-alcohol fixation, Papanicolaou stain 206.) 


Fig. 4.—Isolated cells (placen‘al surface). Brush-type border evident in all cells, cana- 


licular apparatus in focus in one cell. (Ether-alcohol fixation, Papanicolaou stain. Phase, 
X328, enlarged 7.4.) 
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concept of the ‘‘brush border,’’ is nevertheless referred to hereinafter by this 
designation). The individual filamentous projections of the brush extend for a 
distance equivalent to from one-tenth to one-seventh of the total cell length 
(Fig. 5, A). The cell membrane in some eases is well defined throughout except 
in the area of the brush. More frequently it is well defined only at the convex 
extremity opposite the brush border; here the lateral aspects of the cells are 
poorly defined and give the impression of having been loosely adherent to the 
neighboring cell. Webster’® has in fact commented that ‘‘on careful examina- 
tion, the edges of the cells are seen to be very irregular, the projections of the 


adjacent cells blending so as to form bridges between the eells.’’ (Figs. 3, 
B and 4.) 


A. B, 


Fig. 5.—Isolated cells (placental surface). Ether-alcohol fixation. A, Papanicolaou 
stain. (X323, enlarged 5.7X.) B, Hematoxylin and eosin. Bubbles at basal surface sug- 
gest cellular activity persisting through preliminary treatment until time of fixation. Use 
of ether and alcohol eliminates possibility that these, as well as other cytoplasmic inclusions, 
are fat. (323, enlarged 7x.) 


b. Size: The cells vary in width from 0.01 to 0.02 mm., and in length from 
0.02 to 0.03 mm. 


c. Nucleus: The nucleus is round, and generally located toward the convex 
extremity of the cell. Its diameter is approximately one-third of the total cell 
length. The nucleus contains coarsely granular chromatin material, and usually 
one or two nucleoli which are more readily visible with phase microscopy, or 
with the light microscope in preparations stained with Milligan’s trichrome or 
with eresyl violet. The nuclear membrane is sharply defined. Double nuclei 
are not unusual (Fig. 6, A). 


d. Cytosome: The eytoplasm shows considerable variation, depending 
largely upon the manner of fixation and staining. In preparations fixed with 
ether and alcohol, vacuoles and cellular inclusions are often not visible. In the 
other preparations, the presence of vacuoles, cellular inclusions, and fat droplets 
is readily demonstrated. 
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A prominent feature of these cells is the presence of structures in the Golgi 
zone resembling canaliculi. In some of the preparations they form a network 
extending from crevices in the brush border almost to the level of the nucleus 
(Figs. 3, B and 4). In some eases these structures are clearly folds in the cell 
membrane; but in others they are just as definitely not folds in the cell mem- 
brane, but rather are distinetly within the cytosome itself. 

Methyl green pyronin Y stains demonstrate irregularly the presence of 
ribonucleic acid, but fail to demonstrate desoxyribonucleie acid in the eytosome. 


In some of the preparations small droplets are present at the brush border 
edge of the eell (Fig. 5, B). 


A. 


Fig. 6.—Cross section of amnion fragments after trypsin digestion, occasional cells 
remaining attached (placental surface). A, Hematoxylin and eosin. Brush-type border is 
attached to underlying fibrous layer. Note double nucleus. (x<748.) B, Milligan’s tri- 
chrome, in which deep red epithelium contrasts clearly with bright green fibrous layer, empha- 
sizing relation of cell base to underlying tissue. (x748.) 


_ Fig. 7—Flat mount of amnion fragment after trypsin digestion, occasional cells re- 
maining attached to fibrous layer. (Sudan IV, placental surface.) Some cells heavily laden 
with fat, others contain negligible amounts. (X32, enlarged 6 x.) 
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D. Membrane Fragments in Which Digestion Has Been Sufficient to Detach 
Most of the Cells, Leaving Isolated Cells Still Intact (Placental Portion of the 
Amnion).—Cross sections of these preparations show clearly that the brush 
border is attached to the underlying fibrous connective tissue and that it is the 
convex eminence of the opposite extremity of the cell which constitutes the free 
surface (Fig. 6, A). Trichrome stains, which give high contrast between the 
epithelial structures and the underlying connective tissue (Fig. 6, B), show 
that the filamentous projections of the brush interdigitate with a similar ir- 
regularity on the more superficial portion of the underlying fibrous stratum. 
Flat mounts stained with hematoxylin and eosin show the characteristic attach- 
ment of the cells to the underlying fibrous tissue. In areas where several cells 
remain attached, Sudan IV stains show much variation in the amount of fat 
present in the various cells (Fig. 7). In some eells the fat is present in large 
clumps; in others it is finely dispersed, either throughout the cell or only in one 
or another portion of the cell. As a general rule the fat droplets predominate 
in the perinuclear zone, but are more concentrated on the side of the nucleus 
toward the free border of the cell. 


Fig. 8.—Living, isolated amnion cells, no fixation or staining (placental surface). Note 
features described in fixed, stained material. Also, nucleolus and secretory granules. (Phase, 
323, enlarged 5x, except specimen to left, 7x.) 


E. Examination of Fresh Material With Phase-Contrast Microscopy (Pla- 
cental Surface ).— 

1. Amnion whole mounts: Examination of amnion whole mounts with phase 
demonstrates clearly the variability in fat concentration among various areas 
of cells. Other details are not readily discernible in this preparation because 
of the thickness of the mount. 


2. Fresh isolated cells: Examination of these preparations without staining 
or fixation verifies the presence of the various features previously described. 
The general shape and size of the cell are similar. The brush-type border 1s 
readily evident. The details of the cytosome are generally similar, viz., the cell 
inclusions, the fat droplets, and the canalicular structures. The nuclear features 
are also similar, and include the presence of a nucleolus in most of the cells. An 
additional finding in these preparations, which is not evident with the light 
microscope in either fresh or stained material, is the presence of secretory 
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granules irregularly dispersed in the cytoplasm (Fig. 8). These granules are 
of varying size (1 to 2.5 »), and show much variation in number from one cell 
to another. They are commonly located between the nucleus and the brush, and 
are identified as being a part of the cell structure by reason of the fact that in 
the fresh cells they can be seen to stream with the cytoplasm. Mitochondria are 
also identified in these preparations, but are readily distinguished from the 
spherical secretory granules since they appear either as dumbbell-shaped struc- 
tures, or as dises which are thinner toward their central portions. 


Comment 


Examination of the fetal membranes with standard techniques has added 
little to descriptions which were written more than 50 years ago. The various 
architectural features, remarked upon before, have been confirmed, and in some 
respects extended. 

In the amnion, a difference in the shape of the cells upon the reflected 
surface from that of the cells of the placental surface, which was remarked upon 
by Bondi in 1905, has also been confirmed. Since both areas are part of the 
same membrane, and have a common origin, this must be due either to natural 
maturation or to environmental differences. It seems possible that the amnion 
cells may originate over the placental plate, gradually being pushed onto the 
reflected surface as they mature. It is also possible that the nourishment of 
the cells over the placenta may be superior. Finally, the difference may result 
from the constant stress of uterine contractions and fetal movements upon the 
cells of the reflected surface, which is greatly reduced over the placental surface 
by the splinting effect of the mass of tissue beneath these cells. Regardless of 
the explanation, the difference is definite, and marked. 

The detailed study of the cells over the placental surface has demonstrated 
several structural features which occur individually in cells of other tissues, 
but which are not commonly found together in a single cell: 


A. Brush and striated borders are common, as typified by the cells of the 
proximal convoluted tubule of the kidney, and those in the intestinal epithelium. 
But the typical brush border occurs on the free surface in actively secreting 
or collecting cells, and has as its main purpose to increase enormously the sur- 
face available for such exchange. The presence of such a border at the base of 
the cell appears to be unusual. Maximow and Bloom” refer to the sulcus spiralis 
externis and the stria vascularis of the cochlea, in which the epithelial cells do 
send processes deep into the underlying connective tissue. A basement mem- 
brane is evidently lacking in this tissue, however, and the filamentous processes 
are sufficiently complicated that they do not conform to the standard concept 
of the brush border. Also, in the distal convoluted tubule the basal surface of 
the cells shows sharp interdigitation with the basement membrane; but these 
— are quite short, and also do not conform to those of the typical brush 

order. 

B. Intracellular canaliculi are unusual, but do occur in the parietal cells of 
the gastric glands,”* as well as in some kidney cells. These may be considered 
either as true channels through which materials may move from one end of the 
eell to another”? or as filamentous chondriosomes which direct the shift of 
carriers, acting as adsorbents, from one area in the cell to another.** Regardless 
of their function, these structures appear in the amniotic cells with regularity, 
and may be concerned in the exchange of the amniotic fluid. 

C. With respect to actual secretory activity, the presence of granules in the 
cytoplasm, varying in number from one cell to another, is highly suggestive.** 
It has been shown clearly that in some cells, notably the acinar cells of the 
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pancreas, the number of granules closely parallels the secretory activity of the 
cells, and, in fact, there is good evidence that these granules do actually contain 
at least some of the products known to appear in the external secretion.” 
Identification of the exact nature and significance of the granules in the amnion 
cells must await the application of other cytological techniques; but even 
though their nature is entirely unknown, it is suggested that in this case, as in 
others, the presence of these granules does indicate secretory activity. 

If it is in fact correct that the major source of the amniotic fluid is the 
amnion itself, it is apparent from these descriptions that the chief secretory 
responsibility must be assumed by the cells of the placental surface of the 
amnion. If the average term placenta is 18 em. in diameter, its surface area is 
of the order of 250 sq. em. Since each amnion cell in the whole mounts from 
this region averages 0.01 mm. in diameter, the total number of cells in the 
placental area is of the order of 2.5 million. If these cells alone are largely 
responsible for the demonstrated exchange of some 7 L. of amniotic fluid per 
24 hours, it can be estimated that in round numbers approximately 350 amnion 
cells are concerned in the 24 hour exchange of each cubic centimeter of amniotic 
fluid. Although this figure is not unreasonable when compared with the seere- 
tory ability of other secretory cells (stomach, kidney), it is now quite certain 
that a part of the exchange of amniotic fluid (that is, its disappearance and 
replacement) may be due to swallowing by the fetus,?> and fetal urination. 
With respect to the contribution of fetal urine, cases cited recently?® *7 show 
clearly that although this amount may be significant it is probably not of 
primary importance. The data presented herewith suggest that the cells of the 
placental portion of the amnion do have secretory potential, and therefore sup- 
port the contention that the amnion itself plays an active and possibly funda- 
mental role in the exchange of amniotie fluid. 

It is significant that in these studies the cytological features which were 
observed following application of classical techniques of fixation and staining 
have been verified in all cases by observation of the living cells under the phase 
contrast microscope. The occurrence of these structures in the living system 
is therefore unquestionable. Since these cells do not conform to any standard 
cytological descriptions, it is entirely possible that they are unique. 


~ 


Conclusions 


1. The amnion should be considered as composed of a layer of epithelial cells 
superimposed upon and intimately attached to an underlying zone of fibrous 
connective tissue. 

2. The chorionic membrane should be considered as composed of (a) a 
layer of loose areolar tissue from which arise the ghost chorionic villi which 
course freely through (b) the underlying trophoblastic cells. The chorionic 
cells as a general rule are from 4 to 6 layers in thickness and lie directly upon 
the decidual tissue which sometimes and in many areas comes away from the 
uterus along with the membranes. 

3. Fat is freely distributed through the amniotic epithelium, in variable 
amounts in different areas, and is also present in lesser amount in the deeper 
layers of the trophoblastic tissue. 

4. Glycogen cannot be demonstrated in the amnion and appears only ir 
regularly in the chorion. 
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5. The epithelial cells of the reflected surface of the amnion are generally 
cuboidal, while those of the placental surface are for the most part columnar. 
The cells of the reflected surface show evidences of maturity which are not 
apparent in those of the placental area. 


6. Although some of the techniques described here are unusual in the study 
of human tissues, the information gained concerning the amniotic epithelium in 
the placental area suggests that these cells are unique. A brush-type border 
is present which is intimately applied to the underlying fibrous connective tissue. 
A canalicular apparatus in the Golgi zone is uniformly demonstrable irrespective 
of fixation or staining. Secretory granules, as well as these other cytological 
features, are evident in the living cells examined by phase-contrast microscopy. 
Secretory activity, as suggested by these features and also by the presence of 
ribonucleic acid and fat deposition, is present, and varies considerably among 
the individual cells. 


We wish to express our appreciation to Miss Mildred Milligan, Chief Technologist of the 
Gynecological Pathology Laboratory at Northwestern University, who stained most of the 
preparations upon which this study is based. 
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Discussion 


DR. JOHN PARKS, Washington, D. C.—The amnion begins as an epithelial reflection of 
skin off the embryo’s back. It grows to encase the fetus completely in a fluid-containing 
sac lined with a single layer of epidermal cells. In adult life perhaps the closest ectodermal 
likeness to the amnion is the conjunctival sac. 


All epithelial surfaces have a physiologic part to play in fluid balance. Epithelium 
in moist areas is thinner than that which is in contact with air. The amnion is a primitive 
epithelial container for the fetus and seems to serve a useful function only so long as the 
membranes are intact. 


Dr. Danforth has made an estimation of the capacity of the amniotic sac at term. 
It would be interesting to have his estimation of the degree of contraction which occurs in 
the placenta and in the amnion during the process of delivery of the fetus and placenta. 


He has presented beautifully descriptive and interesting physiologic implications re- 
garding the filamentous basilar attachment of the amniotic epithelial cells to the underlying 
mesodermal connective tissue. Possibly the irregularity of the basilar attachment of these 
cells in fixed specimens is more apparent than real. In living stretched tissues the basilar 
brush portion of the epithelial cells probably plays a part in elasticity. Also, it would be 
interesting to know what differences are present in the secretory granules of amniotic cells 
overlying the placenta in contrast to those lining the uterine cavity. With the stains used, 
variations should be most noticeable in the cells containing fat particles. 


Speaking of fat-containing cells which are such a prominent part of this study, 
possibly the amniotic epithelium serves to supply the fetus with vernix caseosa. In a way 
the fetus is a long distance channel swimmer. It needs a coat of grease. Certainly the 
newborn’s sebaceous and sweat glands are not developed well enough by the time of birth 
to give it such an abundant coating of natural cold cream. 


The amnion functions with the chorion as a protective membrane. In addition, the 
amniotic epithelium is thought to play an important part in fetal-maternal fluid exchange. 
This study, however, suggests the potential role of the amnion as a source of protective 
oils and important nucleic acids which keep the fetal skin surface in balance with its 
intrauterine fluid environment. This is a conjecture on which Dr. Danforth may wish to 
elaborate. 


DR. ROGER B. SCOTT, Cleveland, Ohio.—Dr. Page has chided us, ‘‘Don’t make mirth 
of the afterbirth.’’ In the past 10 years the placenta and its functions have just begun 
to receive some deserved attention in an extended fashion, yet very little attention has been 
given to the membranes. Water exchange of amniotic fluid has been estimated at 350 or more 
c.c. per hour—this is fantastic; from the speaker’s statistics 350 amniotic cells are involved 
in the 24 hour exchange of 1 ml. of this fluid. This sounds quite reasonable. Possibly an 
item such as this should be included in the currently popular TV science quiz programs. 
However, Dr. Danforth’s calculations do not include a deduction for the probably relatively 
minor fluid exchange component from the fetal kidneys. 


With the assistance of W. Budd Wentz, a medical student well versed in cytology and 
histopathology, and in view of the fact that Dr. Danforth sent in his paper and photomicro- 
graphs over 2 months ago, we were able to make some studies of our own. From these 
rather less detailed studies we confirmed most of Dr. Danforth’s findings. There were a 
few aspects which impressed us and a few questions arose which I will direct to the essayist. 


Slide imprints of epithelial surfaces has become a rather standard cytologic technique. 
We tried this with the amnion and met with a singular lack of success. The epithelial cells 
must be torn away or digested away. Knife scrapings of the amnion were more successful. 
From these and other studies we feel that the epithelial cells of the amnion are attached 
to the underlying dense fibrous tissue by fibrillar structures laid down by the cytoplasm 
between the nucleus and the base of the cell. These cytoplasmic fibrils extend into the 
dense, almost collagenous, layer beneath. The ‘‘brush border’’ at the point of attachment 
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is but a firm agglutination to the underlying stroma and should not be compared to. the 
surface ‘‘brush border’’ found on other cells, such as intestinal and renal epithelium and 
syncytiotrophoblasts. The surface ‘‘brush border’’ serves to increase the area available for 
exchange. The speaker’s finding of a basal ‘‘brush border’’ might be exaggerated by the 
trypsin digestion and could contribute more to the structural integrity against pressure 
than to any exchange mechanism. 

The amnion epithelium over and near the placenta should be compared to that of the 
free membranes. Some recent workers have hinted that a transumbilical cord exchange 
mechanism is worthy of consideration; does Dr. Danforth have any information on the 
character of the amniotic epithelium over the cord? Would the speaker agree that electron 
microscopy could be a useful technique to further our knowledge of the amnion? 

Since the amnion is one product of the union of ovum and sperm, the sex chromosome 


pattern should be the same here as in the fetus. Has the speaker been able to identify the 
sex chromosome in the intact amnion? 


DR. RUSSELL R. de ALVAREZ, Seattle, Wash.—Dr. Danforth has stated that the 
brush border is ‘‘down’’ instead of ‘‘up.’’ In the placenta, are the cells not supposed to be 
‘‘down’’ instead of ‘‘up’’ as they are in coventional tissue relationships? The vascular 
relationships of the placenta, which is a fetal structure, likewise differ functionally from 
the arterial and venous pathways of the postnatal circulation. And may we not consider 
the brush border to be on the contra-arterial side of the epithelium as it is in some other 
structures; I would like to cite the kidney as my example. The brush border is usually 
located on the excretory side of the epithelial structure, so that it might be suggested that 
this is the site of transfer in the amnion and the placental circulation. I would like to 
suggest that the intercanalicular columns which Dr. Danforth has shown here today may 
be small epithelial columns. They may even be lined up mitochondria within the amniotic 
epithelial cell but, in the magnifications presented, this would be impossible to state. I should 
also like to suggest that, if these be mitochondria, then the interepithelial columnar canaliculi 
might well provide the pathway of excretion of amniotic fluid and its composites. Certainly 
this removes us beyond the sphere of hematoxylin and eosin and invokes the realm of 
electron microscopy; the use of submicroscopic techniques might well demonstrate that a 
process of pinocytosis is responsible for the exchange that we are currently thinking about. 


DR. DANFORTH (Closing).—I wish first to thank Dr. Parks, Dr. Scott, and Dr. 
de Alvarez for their comments, and for their very provocative questions, The answers to 
most of these must await the development of new and more precise techniques of cytological 
and cytochemical study. I do agree with Dr. Parks that all of the intact preparations are very 
probably distorted by shrinkage after delivery. This may well account for the failure 
to observe in intact specimens many of the cytological features which are very readily 
evident in isolated cells not subject to the pressure of neighboring cells. I think it entirely 
possible that one of the functions of the brush-type border is to hold the cells firmly in place. 
I believe, however, that primarily they are concerned with secretory function. The total 
surface of these protoplasmic projections must be enormous, and must increase hugely the 
surface available for exchange. 

It was the contention of Rosa, who is cited in the paper in another connection, that the 
vernix caseosa is formed as a result of secretion by the amnion. Certainly its origin is not 
within the fetus itself, and it is indeed quite likely that the amnion cells in the placental 
area may be its primary source. 

With respect to the contribution of fetal urine to the amniotic fluid, the cases of 
Shaw and Marriott, and of Green, also cited, are instances of atresia of the lower urinary tract, 
with marked distention of bladder, ureters, or kidneys as a result. It is evident that if the 
atresia had not been present, this urine would have found its way into the amniotic fluid. 
But there are other cases of complete agenesis of the urinary tract in which amniotic fluid, 
although often reduced in amount, is nevertheless present, which thus rules out the fetal 
urinary tract as a primary source, 
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We, too, were unable to prepare these smears with scrapings. It was necessary that 
the membrane be treated first with trypsin. I am unable to answer Dr. Scott’s question 
concerning the nature of the amnion cells overlying the umbilical cord. These should by 
- all means be studied. His suggestion regarding electron microscopy is also excellent. We 
wished to make this inquiry, but were forced to abandon the attempt at this stage of affairs 
because of the technical difficulties involved, which are very considerable. There is no 
question but that this would supply much information about the curious cytological features 
which we have found. The cresylecht violet stain, as recommended by Barr, was employed 
for the purpose of aiding in the identification of the so-called sex chromosome. Although 
accumulations of chromatin material were evident in many of the cells, it was not possible 
for us in these tissues to make any judgment as to which membranes were associated with 
a male or a female fetus. 

Dr. de Alvarez’s suggestion concerning the orientation of the brush is excellent. The 
proximity of the venous supply may well enhance the usefulness of this as a secretory organ, 

With respect to the intracellular canaliculi, I do not necessarily envision these as true 
channels through which fluids actually pass. More probably they are accumulations of 
protoplasm which merely direct the flow of materials from one end of the cell to another. 
Their uniform presence and their positioning between the brush and the nucleus suggest that 
they play some role in what is evidently secretory function. It is inevitable that further study 
with new techniques will clarify all of these details, and will be helpful in defining their 
precise structure and formation. 
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PREINVASIVE CANCER OF THE CERVIX AND PREGNANCY*# 


R. R. Greene, M.D., AND BEN M. PeckHam, M.D.,** 
Cxicaco, ILL. 


(From the Department of Obstetrics and Gynecology of Northwestern University Medical 
School and of Chicago Wesley Memorial Hospital, and from the Chicago Maternity Center) 


T IS still widely accepted that pregnancy causes changes in the epithelium of 

the cervix which simulate or mimic preinvasive squamous-cell carcinoma 
and are indistinguishable from it. For this reason many or perhaps even most 
pathologists will refuse to make the diagnosis of preinvasive carcinoma if they 
know that the patient is pregnant. 

We do not believe in this concept and have presented evidence in previous 
publications® ** that the diagnosis of preinvasive carcinoma is valid during 
pregnancy and that such lesions persist after the termination of the preg- 
naney. True, an occasional preinvasive lesion may not be found subsequently, 
but this is also true of lesions found in nonpregnant patients. 

The available literature on this subject has been reviewed and is sum- 
marized in Table I. This table is similar to that recently presented by Marsh 
and Fitzgerald.® It differs in several minor details where we believe they 
were in error. We have included only 17 of the patients from their own re- 
port since the eighteenth had only a smear post partum and not a biopsy. 
In addition there have been several reports published after their article was 
written. Undoubtedly the table is not complete. Also undoubtedly some of 
the lesions listed as preinvasive carcinoma actually were not. The article by 
Kawecka’ was not available to us and was read only in abstract form. The 
photomicrographs in some of the publications were not.particularly convincing. 

With advancing years and experience we have become more rigid in our 
own criteria for this lesion, and a few of the lesions presented as preinvasive 
carcinoma by us in earlier publications would now be downgraded to a lesser 
classification. We ha.e not, however, changed our past data. Incidentally, we 
still feel that the conscious or unconscious demand by the pathologist for com- 
plete uniformity in appearance throughout the full thickness of the epithelium 
for the diagnosis of preinvasive carcinoma is wrong. Such an attitude makes 
impossible the diagnosis of some (but not all) well-differentiated carcinomas in 


*Financed in part by a cancer control grant from the National Cancer Institute of the 
National Institutes of Health, United States Public Health Service. 


_,. tPresented at the Sixty-eighth Annual Meeting of the American Association of Obste- 
tricians and Gynecologists, Hot Springs, Va., Sept. 5 to 7, 1957. 


**Present address, Department of Obstetrics and Gynecology, University of Wisconsin 
Medical School, Madison, Wis. 
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the preinvasive stage. We do demand, however, that definite nuclear abnormali- 
ties persist throughout the full thickness of the epithelium. In the present series 
when we were in doubt as to the justifiability of the diagnosis of preinvasive 
carcinoma, we automatically downgraded to “equivocal” lesion—this term means 
exactly what it implies. 


TABLE I. INCIDENCE OF PERSISTENCE OF LESIONS AS REPORTED IN THE LITERATURE 


NO. OF PATIENTS NO. OF LESIONS WHICH 
AUTHOR FOLLOWED PERSISTED 


Sheets17 

Schleifstein15 

Brown and Jernigan! 

Epperson et al.4 

Nesbitt and Hellman11 

Petersen14 

Carson and Gall3 

Mullen and Foraker1° 

Hamperl et al.¢ 

Te Linde1s 

Marsh and Fitzgerald? 

Campos and Soihet2 

Slate et al.16 

Waugh and Pike19 

Kawecka? 

Greene and Peckham 
(total series) 37 


Total 122 
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0 (73.77%) 
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As shown im Table I, 90 of 122 preinvasive carcinomas diagnosed during 
pregnancy persisted after the termination of the pregnaney. With the excep- 
tion of the reports by Epperson and associates,‘ Nesbitt and Hellman,*’ and 
Campos and Soihet,? at least some of the lesions persisted in every report. We 
were incidentally sorely tempted to omit the report by Campos and Soihet since 
their photomicrographs were not very convincing. It is curious that with the 
exception of his last report when a fairly large number of patients were followed, 
the degree of the persistence was high (Hamperl, Kaufmann, and Ober,® 8 out 
of 9; Marsh and Fitzgerald,® 17 out of 17; Kawecka,’ 17 out of 17; Greene and 
Peckham, total series, 29 of 37). If Campos and Soihet’s data were omitted, 
the over-all persistence rate would be 80.3 per cent—very similar to our own 


results. 
Materials and Methods 


As in our previous reports, our material has come from many sources. In 
the present new series of 18 cases, 5 were from the Chicago Maternity Center, 6 
were from Cook County Hospital, and 7 were private cases. 

In the total series of 37 patients (19 previously reported upon and 18 in 
this series) 19 were from the Chicago Maternity Center, 6 from Cook County 
Hospital, one from Northwestern University Medical School Dispensaries, one 
from St. Luke’s Hospital Dispensaries, and 10 were private patients. Material 
is used in this study only when the biopsy taken during pregnancy was in our 
hands first and we subsequently received the postpartum follow-up tissues. 
Thus there was no retrograde selection of ‘‘favorable’’ cases. 
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This is selected material and obviously no incidence or prevalence figures 
can be given. With the exception of the patients from Cook County Hospital, 
practically all of these patients had biopsies because of a prior positive or 
suspicious smear. The patients from Cook County Hospital came from a large 
series in which smear and biopsy were done routinely on the first prenatal visit. 

While we did not control the management of most of these patients, we 
could and did recommend that the follow-up biopsies be postponed until 12 
weeks post partum. This was done to avoid any criticism that ‘‘pregnancy 
changes’’ were still present. The final management or definitive treatment was 
in most instances beyond our control but where known it is listed in the 
tables. We do not wish to enter into any discussion of the merits of adequate 
four-quadrant biopsies versus the cone excision. We know (and perhaps have 
an instance in the series) that four-quadrant biopsies occasionally give a false 
sampling. In fact, in a series of biopsies (most but not all four quadrant) 
from 138 nonpregnant patients, the subsequent surgical cone or hysterectomy 
specimen showed the biopsy diagnosis of preinvasive carcinoma to be in error 
in 3.6 per cent because various degrees of invasion were present. We must 
make the point, however, that a good cervical cone too frequently removes the 
lesion and thus makes it impossible to follow it. 


In Tables II and III the word ‘‘cone’’ will be used. This does not 
mean a gentle circular excision of the squamocolumnar junction but it is a true 
Sturmdorf type of cone excision of the cervix. We attempt to stay short of 
the internal os in the hope of not interfering with the carrying of subsequent 


pregnancies. At least one of the present authors (R. R. G.) has not always 
succeeded. 


Findings 

Detailed data are given in Tables II and III. We have previously reported 
the detailed findings in 19 patients. For purposes of identification the patients 
in the present series are given consecutive numbers. 

Regression.—The findings in the 5 cases in the present series in which the 
lesion regressed or disappeared are shown in Table II. As can be noted, 
Patient 20 was followed through two pregnancies. In the first an atypical 
basal-cell hyperplasia had been found both during pregnancy and following it. 
With the next pregnancy a preinvasive carcinoma was found in three of four 
quadrants. In the postpartum period abnormalities were present but in- 
sufficient to justify the diagnosis of preinvasive carcinoma. Two subsequent 
biopsies were negative. It seems likely that this lesion regressed spontaneously. 
We have had experiences with the same phenomenon in nonpregnant patients. 
Similar phenomena may have occurred with Patients 23 and 24. 


In Patient 21 the lesion was small and found in only one quadrant. It 
might or might not have been completely removed by the biopsy or destroyed 
by the subsequent inflammatory reaction. Patient 22 also had a similar small 
lesion found during her seventh pregnancy. Most of the subsequent biopsies 
were extremely exasperating to us as they contained only ectocervical tissues 
and not the squamocolumnar junction. The last four smears from this most 
cooperative patient were negative and hospitalization and a surgical cone in 
the interest of science did not seem justified. The persistence of a preinvasive 
carcinoma in subsequent cone or hysterectomy specimens correlates well with 
the extent of the lesion as noted in the biopsies from nonpregnant patients.® 
Thus, the probability of finding the lesion is less if it is present in one quadrant 
than when present in three or four quadrants. We know no reason why this 
should not also apply to lesions first discovered during pregnancy. 
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As can be noted in Table IV, of 37 preinvasive carcinomas found during 
pregnancy, 8, or 21.7 per cent, could not be found after termination of preg- 
naney. We have had almost exactly the same loss rate in a control series of 
a sort in nonpregnant patients. The findings were tabulated for the last 144 
nonpregnant patients in whom the diagnosis of preinvasive carcinoma was 
made by biopsy and who were subsequently subjected to surgery. The lesion 
was not found in the cone or hysterectomy specimen in 21.5 per cent. 
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, Fig. 1.—Patient 37, WC 3-55. Moderate-power photomicrograph of area from biopsy at 
eighteenth week. A moderately differentiated preinvasive carcinoma is present. 

_ Fig. 2.—Patient 37, WC 6 495-55. From the biopsy at 12 weeks post partum. The same 
lesion is still present. 
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TABLE IV. Data From Tora SERIES 


No. of cases 37 

Lesion persisted 29 
Preinvasive ca. 
Questionably or minimally invasive 
Early invasive 

Per cent that persisted 78.4 


bo 


m 


Persistence.—In the present series the lesion was found subsequent to the 
pregnancy in 13 cases. The details are given in Table III. With 2 exceptions 
the lesion was found after more than 12 weeks post partum. Case 26 is one of 
these exceptions and is one we were a little uncertain about classifying. Office 
biopsies 6 weeks post partum were positive but in the surgical cone done 10 
weeks post partum only an ‘‘equivocal’’ lesion was found. This lesion seemed 
to have regressed between the sixth and tenth weeks post partum. Some in- 
dividuals, of course, will consider this a regression of ‘‘pregnancy changes.”’ 
We have, however, had at least 6 instances in which the same thing has oc- 
curred in patients who were not pregnant at the time of the original diagnosis. 
Accordingly, we do not agree. 


Fig. 3.—Patient 29, NUMS Gyn. Path. 18520-4. Biopsy at Twenty-first week of preg- 
nancy. A moderately differentiated lesion is present. Note the mitotic figure almost in the 
surface layer of cells. 


Case 36 was the other exception. This private patient had preinvasive 
carcinoma in one of four quadrants at 10 weeks post partum. She chose to 
have a hysterectomy rather than a cone and only atypical basal-cell hyper- 
plasia was found. This lesion was small and could have been destroyed by the 
biopsies and subsequent inflammatory reaction or missed in the serial blocks of 
the surgical specimen. 

Our inability to control some of the patients has led to several inadvertent 
long-term experiments. For example, Patient 27 disappeared after delivery 
but was found again 38 months post partum or 44 months after first biopsy. 
The new biopsy showed a lesion that was questionably invasive. The radical 
hysterectomy specimen showed the same type of lesion. The lymph nodes 
were negative. 
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Patient 30 refused treatment after the postpartum biopsy. Hysterectomy 
was finally done 14 months post partum or 18 months after the first biopsy. 
Minimal tissue invasion was present. 


Fig. 4. 


Fig. 5. 


Fig. 4.—Patient 29, NUMS Gyn. Path. 19706-6. From the hysterectomy specimen 16 
weeks post partum. The carcinoma in this area is well differentiated and the tissue invasive. 

Fig. 5.—Patient 29, NUMS Gyn. Path. 19706-6. A high-power photomicrograph of area 
in lower center of Fig. 4. Note the malignant cells ‘‘streaming off’? into the stroma. 
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Patient 31 also refused operation. When she returned 15 months post 
partum or 19 months after the first biopsy she was now 2 months pregnant. 
The lesion was still preinvasive and found in only one quadrant. She is still 
being observed. 

Patient 34 did not return after postpartum biopsies. Finally 36 months 
post partum or 42 months after the first biopsies she was traced down and 
biopsy was performed again. The lesion was still preinvasive. Subsequently 
the uterus was removed but the tissues were not available to us. 

In only one case (No. 29) was serious invasion present in the postpartum 
specimen. The pregnancy biopsy was considered to show preinvasive ear- 
cinoma (Fig. 3). Recent review of these slides has confirmed this diagnosis. 
In the biopsies 13 weeks post partum, minimal invasion was considered to be 
present. In one block from the hysterectomy specimen superficial but definite 
tissue invasion was present (Figs. 4 and 5). 

Total Series—In the 29 patients in whom the lesion was found post partum 
there had been an apparent progression to a minimal invasion in the one of this 
series already discussed and in one in a prior report.’ In addition one in this 
series already discussed showed possible “progression” to a questionably invasive 
lesion. In 2 of these there was a long delay between the first biopsy and 
hysterectomy. 

The fourth instance of “progression” (Case 29 of this report) may be more 
apparent than real. It is quite possible that the pregnancy biopsies missed areas 
of early invasion. On the other hand, 9 months intervened between the preg- 
naney and the postpartum biopsy. Perhaps the carcinoma progressed from the 
preinvasive to the invasive stage during this period. 


Comment 


Further comments seem almost unnecessary but accepted ideas die hard. 
Pregnancy is imbued with many magical attributes (desirable or otherwise) 
that cannot and do not withstand careful study and analysis. It has always 
seemed paradoxical to us that almost everybody is certain that pregnancies at 
least inerease the incidence of, if they do not actually cause, carcinoma of the 
cervix. Yet with another compartment of their minds, they are equally certain 
that pregnancy causes cancerous or precancer-like changes but these changes are 
evanescent and disappear with the termination of the pregnancy. Evidence is 
accumulating that pregnancies per se do not increase the incidence of or cause 
carcinoma of the cervix.2° Instead, it is early and frequent intercourse (plus 
the “smegma factor”) that increases the incidence of the carcinoma of the cervix 
as well as the gravidity of the patients. 

It seems about time that some of the mysticism associated with and about 
pregnancy be discarded. Certainly in reference to the particular subject being 
considered here, it is time that the idea be dropped that preinvasive carcinoma 
should not and eannot be diagnosed during pregnancy. 

Incidentally,-in a recent study we have demonstrated that the fate of the 
lesser lesion of the cervix is the same whether the patient was or was not pregnant 
at the time of the first biopsy.?? Essentially the same percentage of lesions dis- 
appeared, persisted, or progressed to preinvasive carcinoma. 
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Summary and Conclusions 


Detailed data are presented on the fate of 18 preinvasive carcinomas 
diagnosed during pregnancy. This new series plus the cases we previously re- 
ported totals 37 such instances. In 29, or 78.4 per cent, the lesion was found 


post partum. In a control series of nonpregnant patients the lesion ‘‘per- 
sisted’’ in 78.5 per cent. 


It is concluded that pregnancy per se has no magie powers to mimic pre- 
invasive carcinoma and that the diagnosis of such lesions is valid during 
pregnancy. 
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Discussion 


DR. HAROLD C. MACK, Detroit, Mich.—It seems abundantly clear that the diagnosis 
of preinvasive carcinoma in pregnancy is a valid one when the exacting criteria demanded 
by the authors are fulfilled. By their insistence upon extensive biopsy material rather 
than upon smears alone, by their emphasis upon follow-up evaluations not less than 12 
weeks post partum, and from the identical behavior of the lesion in nonpregnant controls, 
it seems established that their cases of carcinoma in situ in and out of pregnancy are one 
and the same lesion. For this converted skeptic the debate seems over. 


That this small series of 37 cases—at the same time the largest single collection thus 
far published—was gathered from several sources suggests that the lesion may not be a 
common one. The authors do not indicate how many negative biopsies from patients with 
positive smears or clinically suspicious lesions were excluded to provide this series. For those 
who, like myself, have not observed such a lesion in pregnancy or have not known an instance 
of invasive carcinoma to occur in their own private obstetric practices, the reason for 
regression of unequivocal lesions is most intriguing. Their disappearance may, of course, 
be entirely spontaneous. On the other hand, if “inflammatory reactions” described by the 
authors as occurring after biopsy are sufficient to destroy others, there is strong support 
for those who perform routine cautery post partum even without preliminary biopsy in 
the presence of cervicitis. The question may be asked—and this is quite aside from the 
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main point of the paper under discussion—whether more will not be gained in a practical 
way toward cancer prevention by re-emphasizing the importance of meticulous care of the 
postpartum cervix than by emphasis upon routine smears and biopsies in pregnancy 
which few pathologists and fewer clinicians are able to interpret. The evidence still 
points sharply to a linkage between cervicitis antedating or superimposed upon obstetric 
trauma and cervical malignancy. 

These final comments are not intended to detract from the admirable contribution 
made by Drs. Greene and Peckham but are offered rather as a plea that this Society go on 
record to the effect that a diagnosis of preinvasive carcinoma in pregnancy or unasso- 
ciated with pregnancy does not justify panic or immediate radical surgery. This lesion 
fortunately allows time for appraisal and reappraisal and the conservation often of repro- 
ductive functions. 


DR. LOCKE L. MACKENZIE, New York, N. Y.—It is indeed a strange paradox that 
two groups of able investigators study what seems to be the same problem and have com- 
pletely divergent results. We have just heard one side presented by Drs. Greene and Peck- 
ham, whose series is the largest series in the literature. Yet other members of our 
Association have recently maintained that such lesions are evanescent. Why does this 
disagreement exist? 

In 1910 Gaifami and Bellerini noted the similarity of malignant and pregnancy 
changes in the cervix. Stieve’s classical work, 17 years later, was concerned only with 
the endocervix. Then came carcinoma in situ, and many pathologists, including Novak, 
questioned the diagnosis of preinvasive cancer during pregnancy. 

Granted that photomicrographs do not always mirror histopathology, one cannot help 
but be puzzled by some of those pictured in the recent literature on this subject. Sections 
which appear quite similar are interpreted by some as “unquestioned carcinoma in situ” 
and by others as “evidently benign basal-cell hyperplasia.” In passing, it seems to me 
that the slides the essayists have presented are clearly what they purport to be. 

Basal-cell hyperplasia may frequently be reversible. Reversibility has not been so 
well established for carcinoma in situ. The time element has not been fixed for permanency 
or impermanency of these lesions. It may take as long as 2 years for a lesion seen during 
pregnancy, which disappears during the immediate postpartum period, to recur. On the other 
hand, many patients have had definitive therapy shortly after delivery so that the possi- 
bility of reversibility to normal cannot be known. 

A word about the diagnosis by exfoliative cytology. It is of value, but more on the 
positive than on the negative side. If frankly malignant cells are present, they do not 
look at all like the cells seen at any stage of pregnancy. It is my belief, however, that 
the absence of malignant cells in the smear does not mitigate against the diagnosis of 
preinvasive cancer of the cervix. This technique should always be used as cases will be 
picked up which might otherwise be missed. 

Although it may not be practicable now, it seems advantageous for those working 
in this field to start with agreement on at least 4 fundamentals. The first is the histological 
basis for the diagnosis, for, if this is not standard, a variable factor is introduced. Second, 
it would be of interest if subsequent biopsies were taken by the same means, from approxi- 
mately the same areas, and at nearly the same time intervals. Third, and possibly the 
most difficult end to attain, if it were possible to fix the ultimate time interval for study, 
much of the divergence of opinion might be rectified. Thus, time would be afforded for 
certain lesions to regress and time would be provided for the possible reappearance of others. 
Naturally, any invasion would necessitate intervention, but one is impressed by the relatively 
small percentage of the lesions which have invaded. Last, it would be of great interest for the 
investigators to send each other slides, identified only by a number, and eventually compare 
each other’s diagnoses. 

Personally, I agree wholeheartedly with the point of view which has been expressed 
here today by Drs. Greene and Peckham. But, like everyone else, I am disturbed by the 
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eareful work which indicates a diametrically opposed opinion. If any of the suggestions 
made prove of value in reconciling these viewpoints, I am sure that both the gynecologists 
and their patients would be the happier. 


MR. HUGH MCLAREN, Birmingham, England.—I wrote to Dr. Greene to ask him 
the question which he has answered in this paper, i.e., how frequently carcinoma in situ 
is found in pregnancy. Dr. Greene says he does not know and I am certain that at this 
time he feels that no one else knows. Would it not be reasonable, however, to expect the 
same incidence of carcinoma in situ in our antenatal clinics, in view of the fact that the 
age groups are the same, as we find when we screen our gynecological clinics. 


I should like to raise the question as to whether we should not expect in the screening 
of an antenatal clinic to find a higher incidence of invasive carcinoma. Though we 
routinely look at the nonpregnant cervix with a speculum, we do not inspect the antenatal 
cervix unless there is some reason, such as bleeding. If we use the speculum on the 


cervix in pregnancy we may, to our surprise, pick up more invasive carcinoma than 
carcinoma in situ. 


We are not happy about punch biopsies. We feel it not right to face this problem 
of carcinoma without properly cut ring biopsies. We are heavily influenced by Petersen, 
who has had the unique experience of observing without therapy over 130 cases of 
carcinoma in situ in Denmark. At the end of the 10 year study, one third of his cases were 
frankly malignant. Even if you take four little bits of tissue off the border of the squamo- 
columnar junction, it is still impossible to be confident that invasive carcinoma is not 
present. 

The truth is that we do not understand carcinoma in situ and some of us will not 
even recognize it when we see it under the microscope. In Birmingham we eall it the 
“Snark Syndrome,” after Edward Leo’s poem, “The Search for the Snark.” You will 
recall that the baker in this poem was terrified that he might find the snark and felt that 
he would not recognize it and if he did he would not know what to do with it. 


DR. HERBERT E. SCHMITZ, Chicago, Ill—For several years we have been screening 
all new admissions to our Antenatal Clinics, having approximately 250 to 300 admissions 
per month, and much of the equivocal material has been taken to Dr. Greene for his assistance. 
There is no question but that we have been able to find many preinvasive lesions. Following 
the diagnosis of preinvasive carcinoma on single or multiple biopsy, these patients have all had 
cone biopsies, one as late as the thirty-second week; 5 actual invasive carcinomas of the 
cervix have been found. Had we not made the diagnosis of invasive carcinoma, these 
patients would have been delivered through the birth canal and that would be a serious 
error. If we can continue to find the number of cases that we are finding at the present 
time, I, for one, feel that it is a very worth-while procedure. 


DR. BAYARD CARTER, Durham, N. C.—We would like to interpolate here our concept 
of this lesion. We think that the pregnant woman is entitled to have the cervix surveyed by 
inspection, by cytologic techniques, by colposcopic examination, and, if necessary, by 
proper biopsy techniques at any time during pregnancy or during the puerperium. We 
base this upon our screening of 8,000 obstetric patients admitted to our prenatal clinics. 
In this group there were diagnosed 23 invasive squamous-cell cancers of the cervix and 44 
Stage 0 (intraepithelial) cancers. The incidence of Stage 0 cancer was 0.55 per cent and the 
incidence of invasive cancer was 0.28 per cent. 


In the same time covered by this survey of 8,000 obstetric patients we surveyed 
50,324 gynecologic patients in our clinic. In these patients there were diagnosed 1,030 
invasive cancers of the cervix and 294 Stage 0 cancers of the cervix. The incidence of invasive 
cancer was 2.04 per cent; the incidence of Stage 0 cancer was 0.58 per cent. 


If the incidence of Stage 0 cancer is considered, therefore, in our clinic population, 
it was 0.55 per ent in the obstetric patients and 0.58 per cent in the gynecologic patient. 
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A review of the impressions listed in the histories of these patients with Stage 0 
eancer of the cervix also showed that the clinical examiners considered the cervices 
“benign” in 86.6 per cent of the cases. 

We believe therefore that a careful survey of the cervix in all women of all ages is 
a mandatory part of the examination of any female. 


We are also happy that Dr. Greene and Dr. Peckham believe, as we believe, that this 
is not a reversible lesion in pregnancy. 

We also feel that it is ethical, if the patients have the problems explained to them and 
understand the significance of Stage 0 cancer of the cervix, to permit the younger patients 
to attempt other pregnancies. This is true if they are willing to submit to repeated 
exfoliative-cell techniques and to repeat cold-knife cone biopsies. 


DR. GREENE (Closing).—The reason for the regression of some of these lesions is of 
course not clear to me. I mentioned the possibility of the disappearance due to inflam- 
matory reaction. In other cases perhaps the entire lesion may be removed in the biopsy. 
Dr. Frank Maher some years ago went over all of our specimens on which there had been 
positive biopsies and correlated these with the findings in the hysterectomy or the cone 
specimen. The possibility of the disappearance of the lesion after biopsy alone was found 
to be much greater if it had been present in only one quadrant biopsy than if it were in 
three or four quadrants. 


I am sure meticulous care of the postpartum cervix, which I presume means thorough 
cautery of each postpartum cervix, would destroy many preinvasive carcinomas in their 
incipiency, and would probably cut down the incidence of later invasive carcinoma of the 
cervix. 


The trouble with Mr. McLaren’s ring biopsies is that this procedure would probably 
make most of the lesions disappear and how can we follow the course of a lesion after 
that? In our biopsies we try to insist on four quadrants, good sections to include both 
ectocervix and endocervix. If there is any question about the biopsies done at 3, 6, 9, 
and 12 o’clock, as to whether there is invasion or not, we ask for a repeat in the adjacent 
quadrants, so that we do get a fair and adequate sample, and even then we do occasionally 
miss invasive lesions. In a series of 138 nonpregnant patients in whom the diagnosis 
of preinvasive carcinoma was made by biopsy, most of them four quadrant, the subsequent 
cone of hysterectomy specimen showed some degree of invasion in 3.8 per cent. 


Dr. Mack has asked how many patients had preinvasive carcinoma of the cervix whom 
we have not followed. There are many whom we have been unable to follow up. If you 
try to follow the population of patients from Cook County Hospital and from Chicago 
Maternity Center, you realize how difficult it is to get them all back. There are a good 
10 or 15 in whom the diagnosis was made during pregnancy whom we have not been able 
to follow. These are not included in this series. 
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CARCINOMA OF THE CERVICAL STUMP* 


Rosert N. Creapick, M.D., DurHaM, N. C. 


(From the Department of Obstetrics and Gynecology, Duke University Hospital) 


ETWEEN 1930 and 1955 there have been 2,962 patients with cancer of the 
cervix or of the cervical stump registered at Duke Hospital. Of these 
patients, 204 had invasive and 14 had Stage 0 cancer of the cervical stump. 


An early report”? covered the first 10 years’ experience with these patients 
(Table I). 


TABLE I. INCIDENCE OF CARCINOMA OF THE CERVICAL STUMP 


NO. OF CARCINOMAS NO. OF CARCINOMAS 


OF CERVIX OF CERVICAL STUMP 
Initial series, 1930-1940 620 35 
Present series, 1940-1955 2,342 183 
Total, all types 2,962 218 
Ratio, stump to cervix carcinomas 1:13 


This study covers the interval from January, 1940, through December, 
1955. In that time 2,342 patients with cancer of the cervix were registered. 
One hundred and sixty-nine invasive cancers (7.2 per cent) and 14 Stage 0 
cancers were found in cervical stumps, a total of 183 cases. Stage 0 is included 
in this report but is not included in the discussion of therapy or salvage. There 
was an unusually high percentage of adenocarcinoma, 13.1 per cent of all the 
cancers of the stump (Table II). The staging of the malignancy in the present 
series showed 49 per cent in Stages III and IV (Table III), which is a higher 
percentage than in the reports of the Mayo Clinic group® and approximately 
the same as that reported in the excellent papers by Hahn.1* 14 


TABLE II. Types OF CARCINOMA OF THE CERVICAL STUMP 


TYPE NO. OF CASES 


Squamous cell 144 
Adenocarinoma 24 
Undifferentiated 8 
Basal cell 1 
Mixed mesodermal 
Unconfirmed (obvious malignancy in terminal stages) 5 


The question of total hysterectomy versus subtotal hysterectomy has been 
debated many times in the meetings of this Association.° In general, it may 


_. *Presented at the Sixty-eighth Annual Meeting of the American Association of Obste- 
tricians and Gynecologists, Hot Springs, Va., Sept. 5 to 7, 1957. 
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be stated that there is an insistence on total rather than on subtotal hyster- 

ectomy.” ** 7° As the present report and two other significant papers pub- n 
lished within the past 90 days” ° indicate, however, there are still areas and 0 
hospitais where the incomplete operation is frequently performed—even 

routinely performed.’ This problem is not limited to the five-state south- 

eastern rural area which contributes the major number of our admissions. 


TABLE III. STAGE OF MALIGNANCY IN CARCINOMA OF THE CERVICAL STUMP 


STAGE NO. OF CASES 
Stage 0 14 
Stage I 43 
ee Stage IT 36 
Stage III* 49 
Stage IV* 41 
Total 183 
*Almost 50 per cent were in Stages III and IV. 


We have elected to place the patients in two groups, which is in accord 
with the practice of other authors.» * ‘4 Group one is called the ‘‘coincident 
cancer group.’’ In this group were 47 patients who had supravaginal hyster- 
ectomy and in whom the diagnosis of cancer of the cervical stump was made 
in the following 2 years. 

Group two is called the ‘‘true cancer group,’’ composed of 136 patients 
whose cancers were diagnosed more than 2 years following the subtotal 
hysterectomy. 

Analysis of Patients 


Race, Parity, Age, and Symptoms.—The race distribution of the patients 
was not remarkable. There were 104 Negro and 79 white patients in our series. 
Fifteen per cent of our patients were nulliparous, a percentage comparable 
with that in other series.** ** This suggests that childbearing is not necessarily 
a contributing factor to cervical cancer. 
The ages at which the subtotal hysterectomies were performed are signif- 
| icant. For direct comparison we have used the excellent report of Decker, 
5 Hunt, Fricke, and Nelson.® The age incidence, much younger in our group, 
*5 and the interval between the time of operation and the diagnosis of cancer are 
also shown (Table IV and Figs. 1 and 2). 


TABLE IV. AGE AT TIME OF DIAGNOSIS OF CARCINOMA OF THE CERVICAL STUMP 


ey NO. OF NEGRO NO. OF WHITE | NO. OF PATIENTS 
AGE PATIENTS PATIENTS OF BOTH RACES % 
20-29 1 1 2 
30-39 25 15 40 2 
40-49 46 31 77 42. 
9 
1 


50-59 15 24 39 
60-69 16 5 21 
70-79 1 3 4 


Total 104 79 183 100.0 


Vaginal bleeding and discharge were the chief symptoms. 

Indications for Hysterectomy.—The major reasons for hysterectomy were ab 
fibromyomas and uterine bleeding. In a few cases the indications were listed as pe 
“adhesions” or “backache.” The unreliability of the histories was noteworthy. ee 
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Delay in Diagnosis.—The physician-and-patient delay ranged from one 
month to 4 years. It cannot be computed accurately because of the inadequacy 
of the protocols. We do know from them that failure of the patient to report 


AGE AT TIME OF SUBTOTAL HYSTERECTOMY 
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abnormal bleeding and failure of the first notified physician to examine the 
patient were major factors.1* 24 There was one patient with the diagnosis of 
cervical carcinoma at the time of operation, but she was never informed of the 
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diagnosis and no treatment was instituted. Three patients with the diagnosis 
of cancer of the cervix established prior to operation subsequently had supra- 
cervical hysterectomies. 


Salvage 


No significant findings can be reported in regard to therapy and salvage. 
Forty-eight patients received partial and obviously inadequate therapy else- 
where. Until recently, no standardization of management was possible. 

When the 14 patients with Stage 0 carcinoma are deleted, the absolute 5 year 
plus salvage through 1951 in 129 eases of invasive cancer was only 37 patients 
(29 per cent). 

Distinguishing the ‘‘true’’ from the ‘‘coincident’’ cancers, we find 88 
invasive cancers in the “true” category with an over-all salvage of 30.6 per 
cent. The ‘‘coincident’’ group contains 41 cases of invasive carcinoma and an 
over-all salvage of but 24.3 per cent (Table V). 


TABLE V. FIVE-YEAR SALVAGE FrRoM 1940 THROUGH 1951 


TOTAL NO. DEAD OR 5 YEAR 
TYPE OF MALIGNANCY OF PATIENTS UNTRACED SURVIVAL % 
True Cancer.— 
Squamous cell 80 55 25 31.25 
Adenocarcinoma 4 2 2 50.0 
Undifferentiated or un- 
known 4 4 
Total 88 61 27 30.68 
Coincident Cancer.— 
Squamous cell 21 15 6 28.57 
Adenocarcinoma 14 12 2 14.29 
Basal cell 1 1 100.00 
Mesodermal 1 1 100.00 
Undifferentiated or un- 
known 4 4 
Total 41 31 10 24.39 


There is a striking contrast between the report of Decker’s series with 
only 8 untraced patients and Cariker’s with only 3, and our 5 year survival 
series with 76 paticnts untraced and counted as dead. Our 4 patients who 
received no therapy were obviously in a terminal condition and are also 
counted dead. 


The salvage for each 5 years can be reported as follows: 


From January, 1940, through December, 1944, there were 48 patients and 
only 10 patients who survived 5 years. 

From January, 1945, through December, 1949, there were 58 patients, of 
whom 20 survived 5 years. 

From January, 1950, through December, 1951, there were 23 cases with a 
5 year survival of 7 patients. Enough time has not elapsed to compute the 
salvage beyond 1951. 

The most encouraging results were found in 25 patients subjected to 
radical trachelectomy and radical pelvic lymphadenectomy.’ Sixteen had in- 
vasive squamous-cell carcinomas, and 9 had invasive adenocarcinoma. 

No radical procedures were done prior to 1945. From January, 1945, 
through December, 1949, there were 18 patients with invasive cancer of the 
cervical stump subjected to radical operations. Ten had squamous carcinoma 
and 8 had adenocarcinoma. Six of those with Stage I and II squamous cancers 
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and 3 of those with Stage I and II adenocarcinomas are living from 5 to 10 
years later. This is a salvage of 85.7 per cent in cases of squamous carcinoma, 
and 50.0 per cent in eases of adenocarcinoma. 

In the cases from January, 1950, through December, 1954, there were 5 
radical procedures, all for squamous carcinoma of the cervical stump. Two 
of these patients are living over 5 years later, a salvage of 40.0 per cent. 

In the patients with Stage I and II squamous carcinoma the over-all 


salvage for the 10 year period is 66.6 per cent. For Stage I and ITI adenocar- 
cinoma the over-all salvage is but 37.5 per cent.’ 


Comment 


It is departmental policy to employ vaginal trachelectomy in all Stage 0 
caneers.* © Subtotal hysterectomy is never countenanced unless endometriosis 
or inflammatory fixation makes the total operation extremely hazardous to the 
patient. We cannot accept abdominal electrodissection of the stump. The so- 
ealled ‘‘keystone’’ operation with combined abdominal and vaginal amputa- 
tion does not seem wise. One patient in our series and one in Hahn’s™ 
developed true carcinoma in the remaining isthmus of tissue following this 
type of procedure. It seems preferable to remove the entire stump vaginally at 
a later date if the abdominal operation has to be cut short for any reason.”* 
We cannot agree with the report from the Radiumhemmet in Stockholm’ 
that subtotal hysterectomy can be done if biopsy of the cervix is negative, 
nor would we accept a negative result with preoperative use of the colposeope 
as an excuse for supracervical hysterectomy." 

The use of vaginal cytologic methods has facilitated follow-up prediction 
of recurrence, and has led to the institution of diagnostic procedures. We 
have now processed 253,627 genital smears. We feel that cytodetection and 
the institution of proper diagnostic techniques are prerequisites to the per- 
formanee of any gynecologic operation.” 


Summary 


1. An analysis of 183 eases of carcinoma of the cervical stump is presented. 
Fourteen of these were Stage 0 carcinoma. One hundred and sixty-nine were 
invasive carcinomas, an incidence of 7.21 per cent of all cervical cancers seen 
during the 25 year interval of study. 

2. Close comparisons are made with recently reported series as to age, 
race, parity, symptoms, indications, and doctor and patient delay. 

3. No standard therapeutic regimen can be outlined because of the variety 
of therapy which was given. 

4. The arguments in favor of radical operation are strengthened by the 
5 year plus salvage rate attained with radical trachelectomy and radical pelvic 
lymphadenectomy. 

Conclusions 

1. It is suggested that vaginal and cervical cytologic studies be made an 
integral part of every gynecologic examination. 

2. There is still a great need for our specialist societies to encourage the 
performance of total hysterectomies. 
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Discussion 
DR. F. 8. WETHERELL, Syracuse, N. Y.—We were told 40 years ago in this Associa- 
tion by a great gynecologist and teacher, the late John O. Polack, that all over the world 
carcinoma was appearing in stumps of cervices left in. At that time it was thought 
proper in most centers to leave the cervix. 


As indicated by Dr. Creadick, the matter of cancer developing in a part of an organ 
which could have been removed during the removal of the other part of that organ has 
been discussed at numerous meetings of this Association. But what has been done to stop 
the guilty operators—operators (not surgeons)—from perpetrating this act of potential 
manslaughter? Simply decrying the fact quite evidently has got us nowhere. The statistics 
are before us. Shall we again discuss the figures and let it go at that? Or will we hit at 
the basis of the problem—educate where education will do the most good? Start women 
talking about the subject. I am sure that members of this Association have no need to 
fear publicity. Apparently public education is needed. Our own formal pleadings have 
not been enough. 


In my last discussion of the subject before this body in 1955, I asked rhetorically 
whether we should concede that some lay writers are correct in their contention that laws 
should be passed that will stop the practice of needless or improper operations. I do not 
think so, but I do believe firmly that women who are subjected to hysterectomy should 
know that, one way or another, the entire uterus should be removed, and have assurance 
that it will be. If, because of unforeseen complications, it is not possible to do a complete 
hysterectomy at the time of the first operation, they should be assured that the cervix will 
be removed later at the first good opportunity. This contingency will be a rare one in com- 
petent hands. I hope that any lay publicity on this subject, properly handled, will 
receive at least the tacit endorsement of this Association and, also, that of all decent 
practitioners of medicine. 


Val 
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DR. A. W. DIDDLE, Knoxville, Tenn.—Some studies are presented for comparison 
with those given by Dr. Creadick. For purposes of discussion it is assumed that invasive 
cancer was present at the time of the incomplete hysterectomy if the diagnosis was estab- 
lished within 2 years from the time of the operation. To the contrary, it is presumed that 
the carcinoma developed postoperatively if more than 2 years elapsed after the operation 
before a diagnosis was made (Table I). 

Although the figures come from different communities and represent different periods 
of time they show that the problem under discussion is common to areas other than those 
served by Duke Hospital. One must evaluate the data in relation to the methods of treat- 
ment commonly used in the years concerned. For instance, one in 10 women with invasive 
cervical cancer treated in Dallas previously experienced subtotal hysterectomy. It would 
be interesting to know if the recent trend in that city is comparable to that evident in 
Knoxville. All patients with cancer of the cervical stump treated in Knoxville had their 
incomplete operation before 1952. The subtotal operation is generally regarded as an in- 


appropriate procedure nowadays. This situation appears to be in contrast to that in some 
localities as reported by the essayist. 


TABLE I. 


INVASIVE CERVICAL CARCINOMA AND SUBTOTAL HYSTERECTOMY 


DIAGNOSIS OF CANCER IN 
RELATION TO 


TOTAL HYSTERECTOMY 
NO. OF WITHIN AFTER 
PERIOD OF TIME PLACE CANCERS | 2 YEARS 2 YEARS 
Jan. 1, 1936 to Jan. 1, 1946 Dallas, Texas 992 56 43 
March 1, 1949 to March 1, 1957 Knoxville, Tennessee 589* 8 15 


*From 2 hospitals and private practice. 


Table II shows that the total as well as the subtotal hysterectomy not infrequently 
is done for unsuspected cervical cancer. Not all these misadventures were the fault of the 
surgeon. By hindsight the error occasionally lay with the pathologist who failed to make 
a correct histologic interpretation on cervical specimens submitted before the hysterectomy 
was done. The majority of hysterectomies done in the presence of unsuspected cancer were 
not preceded by diagnostic studies, however. 


TABLE IT. UNSUSPECTED INVASIVE CERVICAL CARCINOMA AT TIME OF EITHER SUBTOTAL 
oR TOTAL HYSTERECTOMY 


TOTAL HYSTERECTOMY 
PERIOD OF TIME PLACE CANCERS | SUBTOTAL | TOTAL 

Jan. 1, 1936 to Jan. 1, 1946 Dallas, Texas 992 56 29 

March 1, 1949 to March 1, 1957 Knoxville, Tennessee 589* 8 15 


*From 2 hospitals and private practice. 


Data concerning the age of the patients, delay in diagnosis, and clinical stage of the 
tumor nearly duplicate those given by Dr. Creadick. 

Cantril and Buschke are of the opinion that mistakes such as those described are 
usually made because the added cost of doing a diagnostic work-up before hysterectomy 
is evaluated in terms of an extra surgical cost rather than as an advantageous part of 
medical care. My own belief is that the lack of anticipation of cancer is the most im- 
portant modifier. Some of the reasons for this opinion are based on observations made in 
our local tumor elinic for the care of indigents and from experience on committees 
authorized to study the caliber of professional work done by the staff of various hospitals. 


During a 6 year interval, 1949 to 1956, more than 50 recent graduates schooled at 
various medical] centers attended our local tumor service sometime during their training. 
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It was their duty to record a history and physical examination of each patient before con- 
sultation was held with the attending physician. All but one trainee displayed no 
familiarity with the need to suspect all female patients as potential candidates for 
genital cancer. Frequently a rectovaginal or bimanual examination was omitted in their 
study of even the women with known genital cancer. Is this a reflection of how physical 
diagnosis is taught? I do not know. 

In contrast to those who attended this tumor clinic, at least as many other interns 
in the city during the same time interval were not afforded such a service. One wonders 
if these physicians would have made the same errors as those attending the tumor service. 
If so, will they continue to perpetuate these errors for the reason that their training did 
not condition them to do otherwise. I am convinced that a physician normally uses a 
procedure or handles a patient according to his teaching or understanding of the situation. 
Or he errs by deleting certain parts of the physical examination because the patient shows 
no localizing symptoms. For example, in the last 60 days 3 patients seen in one hospital 
were found to have advanced neoplasms, either endometrial, rectal, or ovarian. Each 
patient had been examined one to three times in the previous 8 months but no vaginal, 
rectal, or abdominal examination was recorded. Review of the history with the patient 
shows they had symptoms formerly but did not volunteer the information. Physicians 
specializing in treatment of certain parts of the body sometimes acquire the habit of not 
examining those areas of the body outside their interest. This was the apparent reason 
for the delay in the diagnosis in each of the three patients. The actual moral of this 
story is that interns and residents sometimes mimic their instructors. 

In my experience, patients with cervical cancer that developed after subtotal 
hysterectomy was done had as good a prognosis for a 5 year survival as did those with a 
comparable clinical cancer within an intact uterus treated by a combination of x-ray and 
radium. It is theorized that dissemination of tumor by the lymphatics is impeded by 
scarring from the previous operation. Contrariwise, patients treated by the subtotal opera- 
tion in the presence of invasive carcinoma on the average had a poorer prognosis than 
either those with comparable tumors in the intact uterus or those with incomplete 
hysterectomies before cancer appeared in the cervical stump. Ostensibly the outlook is 
less favorable because of dissemination of neoplastic tissue at the time of the operation, 
opening up natural defense mechanisms of the body or delay due to an incorrect diagnosis. 


DR. GEORGE A. HAHN, Philadelphia, Pa.—I became interested in the problem of 
stump carcinoma a few years ago. At that time, we surveyed the patients who had been 
studied by the Philadelphia Committee for the Study of Pelvic Cancer. This work was 
done in 1954. There were 2,195 patients in whom a diagnosis of invasive cancer of the 
cervix had been made. In this group, there were 150 women who had carcinoma of the 
cervical stump, which gives an incidence of 6.8 per cent, quite similar to Dr. Creadick’s 
figure of 7.2 per cent. 

I thought it would be interesting to compare Dr. Creadick’s figures with the results in 
Philadelphia. These figures are from 35 different hospitals in contrast to Dr. Creadick’s 
figures from one hospital. Only 14 per cent of the patients were under the age of 40. In 
the Philadelphia series, about 30 per cent of patients with carcinoma of the cervix are 
under the age of 40, with the stump group in general composed of an older group of per- 
sons. 

The patients were about equally divided between the races, and 3 out of 4 of them 
were parous, which is quite similar to Dr. Creadick’s series also. In the Philadelphia area, 
the clinical stagings are about equally divided, with 23 per cent in Stage I and 22 per cent 
in Stage IV. In. the Philadelphia area also, 52 per cent of the patients in whom the 
diagnosis of carcinoma was made had physician delay. This is the highest per cent of 
physician delay in pelvic malignancy of any type. 


DR. JOE V. MEIGS, Boston, Mass.—Not long ago at the State Cancer Hospital at 
Pondville, from a city not far from Boston, we had 2 patients who had been operated upon 
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for bleeding. Both had had supravaginal hysterectomies and both had cancer of the 


particularly to the physician who operates upon patients when hysterectomy is indicated. 
The education regarding the merits of total hysterectomy over the subtotal hysterectomy 
cervix which was quite extensive. I asked Dr. Channing Simmons who was then alive 
and who was the Chief of the state cancer group in Massachusetts if I might go to this 
town and speak to the men. I did go and discussed the present method of treatment of 
eancer of the cervix and how difficult the radiation therapy was. At the end of the meet- 
ing, having spent at least an hour explaining about radium, x-ray, and radiation therapy, 
one of the doctors came to me and said, “Dr. Meigs, I have just bought some radium. 1 
listened to you. What you said is all right for some but too complicated for me. Why 
don’t you sit down here for 5 minutes and tell me how to use it.” 


Not long ago I had a patient from the West Coast sent to me by a distinguished 
surgeon; she had been operated upon by an excellent gynecologist. She had a curettage 
and a biopsy of the cervix. The pathologist said the slides were negative. This well- 
trained gynecologist did a subtotal hysterectomy upon her but when the final slide came 
through the report was carcinoma of the cervix. The patient was taken care of in 
Boston. The cervix was removed and she has been well for at least 15 years. This could 
have been a tragedy. I do not think that surgeon has ever forgotten and I am sure no one 
in his hospital has done a subtotal hysterectomy since. 


DR. JOHN R. McARTHUR, Toronto, Ont.—At the Gynaecological Clinic of The Ontario 
Institute of Radiotherapy, Toronto General Hospital, we serve an area similar to that 
surveyed by Dr. Creadick. Possibly our statistics which parallel his rather closely may be 
of interest. Since 1930, we have treated over 3,200 cervical carcinomas, and 116 true 
cervical stump carcinomas—true stump tumors in that the shortest interval at which 
these cases were seen following incomplete operation was 3 years, the longest 38 years, the 
average interval after incomplete hysterectomy being 12.1 years. These 116 cases represent 
approximately a 7 per cent incidence; all the patients were married, 9 were nulliparous. 
The majority of these patients were operated upon initially by so-called general surgical 
specialists. In our community today very few gynaecologists perform subtotal hysterec- 
tomy in other than very carefully selected nulliparous patients. Seven of the 116 patients 
were treated by radical surgical excision of the cervical stump plus extended pelvic node 
resection, and of these 6 are now alive 5 years later without evidence of recurrent disease. 
Our over-all survival in these 116 cases of true stump carcinoma during the period 1930 to 
1955 is 42.9 per cent for 5 years, 57.3 per cent for 3 years, and 88.6 per cent for one year. 


DR. JOHN C. ULLERY, Columbus, Ohio.—I am sure that all of us heartily agree 
with Dr. Creadick that total hysterectomy is the initial answer to the prevention of later 
stump carcinoma. The problems, however, go deeper than that dictum alone. 


I believe they are several in number: The first that Dr. Creadick has employed is 
education. I would like to be more specific by saying that the education should be directed 
and finally the general practitioners and specialists. 
must be initiated with our medical students, then must be given to the interns, residents, 

Most gynecological clinics in this country today are the leaders in advocating total 
hysterectomy when hysterectomy is indicated, and we see little or no contention there. Ex- 
perience has shown that the majority of subtotal operations are being performed either 
in smaller hospitals where hysterectomy is the domain of the general surgeon, or in the larger 
hospitals where gynecology has been relocated or has been kept in the subspeciality area of 
general surgery. 

Second, just as pressing as the problem of education of these groups just mentioned 
is the management of the cervical stump once the subtotal hysterectomy has been per- 
formed by them. It is here that the gynecologist can assume the role of leadership in the 
prevention of the development of later cancer in the cervical stump. 

For your consideration I would like to describe the program that we have tried to 
develop at the University Hospital in Columbus, Ohio, for the treatment of benign disease 
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of the cervical stump or cancer-free cervical stumps. The prevention, of course, as Dr, 
Creadick says, is total hysterectomy. The active treatment and management of the 
diseased cervical stump without cancer is cervicectomy whenever possible. We have done 
242 cervicectomies. Obviously many of these cases were referred to us. If these stumps 
are not removed, we then believe in biopsy and conization of all these cervices, following 
them by observation by Papanicolaou smears. 

An indication of our attitude to prevent carcinoma of the cervical stump is the 
total number of hysterectomies performed since 1940—1,553 of which 21 were supra- 
cervical prior to 1955, and none in 1955 and 1956. 

And last are the results we have obtained as far as cervical stump cancer is con- 
cerned. We have treated 78 invasive stump cancers with a 5 year survival rate of 35 
per cent. The total number of cervical cancers was 900 in the same period, so the per cent 
of cancer of the stump corresponds very closely to Dr. Creadick’s 8.66 per cent. 


DR. CREADICK (Closing).—Dr. Diddle pointed out the pathologist’s failures, but 
such errors do not happen to us often enough to make them significant. I believe the 
error is more apt to be that the tissue was insufficient. 

Dr. Hahn pointed out that with carcinoma of the cervical stump in Philadelphia there 
is physician delay in 52 per cent of cases. This, of course, we also had noticed. 

Dr. Meigs has pointed out the ignorance in a great many areas. I am also in accord 
with the feeling that it is difficult to exercise control of the type of operation in small 
private institutions. 
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LABOR IN THE AMERICAN NEGRO* 


L. A. Catxins, M.D., AND EuGENE W. J. Pearce, M.D., 
Kansas City, Kan. 


(From the Department of Obstetrics and Gynecology, University of Kansas) 


FAIRLY careful search through the literature has failed to disclose a com- 
A prehensive study of pregnancy and labor in the Negro woman. Single 
supposed facts such as higher fetal mortality and maternal morbidity rates are 
frequently mentioned. <A higher prematurity rate is now generally accepted. 
The increased toxemia rate in the Southern States is blamed in large part on 
the inadequate diet of the Negro population. 

Clinical impressions only are available as to the course of labor. Personal 
communicationst and published, but undocumented, impressions are occa- 
sionally encountered. In our own clinic we had thought that the second stage 
of labor was shorter and easier with less damage to the lower genital tract. 
It had also been our observation that blood loss in the third stage was defi- 
nitely less. 

It occurred to us that we were in a favorable position to study this prob- 
lem. More than half of our patients are Negro. Our Negro clinic patients 
compare fairly well with the white, both economically and from a dietary 
point of view. Their obstetric care both in the prenatal clinic and in the hospi- 
tal is the same, except that Negro patients are usually discharged from the 
hospital a day or two sooner than the white. A comparison of labor in white 
and Negro patients therefore seems feasible. 


Material 


There are available for this study 10,144 consecutive patients, 4,103 white 
and 6,041 Negro; 198 of the white (4.8 per cent) and 175 of the Negro patients 
(2.9 per cent) were delivered by cesarean section. This discrepancy is ac- 
counted for almost entirely on the basis of secondary sections, a major prob- 
lem with us. This material shows a slightly higher percentage of cephalopelvic 
disproportion in our Negro patients—of only minor importance percentage- 
wise. 


Complications of Pregnancy 


We have analyzed the pregnancies only from the standpoints of major 
complications and the incidence of premature labor. 


_*Presented at the Sixty-eighth Annual Meeting of the American Association of Ob- 
Stetricians and Gynecologists, Hot Springs, Va., Sept. 5-7, 1957. 


7Personal communications from C. Jeff. Miller. 
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Some form of late toxemia was diagnosed on the charts of white patients 
129 times (3.1 per cent) and on those of Negro patients 315 times (5.2 per 
cent). It was a factor in 5 per cent of the premature labors in white women 
and in 8 per cent in the Negroes. In the presence of a term infant (2,500 grams 
at delivery) it was diagnosed in 2.6 per cent of white and 4.1 per cent of Negro 
patients. Toxemia is therefore a greater problem in the Negro women and 
a higher incidence of chronic hypertensive cardiovascular disease has also been 
our impression. 

Placenta previa, premature separation of the placenta, severe diabetes, 
and some rarer complications were placed in one category and showed an al- 
most identical incidence of 1.2 per cent versus 1.3 per cent. These were much 
more frequent in the multigravid patient of both races but no racial difference 
was found. 


FIRST STAGE 
Primigravidas 
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Premature labors occurred in 6.4 per cent of the white patients and in 10.1 
per cent of the Negro. This agrees with the data reported by others. We do 
not believe this difference can be explained on a nutritional basis in our ease 
material, but have no other explanation. Premature rupture of the membranes 
was noted in 30 per cent of the premature labors in white patients and in 31 
per cent in the Negro patients. This accident, therefore, is more common in 
the Negro patient (3.1 per cent of all Negro compared with 1.9 per cent of all 
white patients). That the membranes might be inherently weaker in the Negro 
woman is not supported by the fact that premature rupture of the membranes 
occurs in an identical proportion of term labors, 3 per cent. Rupture of the 
membranes at the onset of labor is also identical in the two races (3.0 per cent 
in premature labors and 5 per cent in term labors). 


The First Stage of Labor 


There is an apparent difference between the races in the duration of the 
first stage of labor as shown in Fig. 1. The median, perhaps the best measure, 
for white primigravidas is 9.5 hours and for the Negroes 11.4 hours. Dila- 
tion is complete in 96 per cent of white patients by the end of 30 hours, as 
compared with 92 per cent of the Negroes. Delay beyond 40 hours occurs in 
2 per cent of white patients as compared with 3 per cent of Negroes. 
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Fig. 2 shows the same data for multigravidas. The median for white pa- 
tients is 5.4 hours and for Negro patients 6.2 hours. Dilation is not yet com- 
plete in 0.5 per cent of white compared with 1 per cent of Negro patients at 
the end of 30 hours. 

Since a considerable proportion of our white clientele were private pa- 
tients and since a ‘‘firm’’ cervix was recorded more frequently in the Negro 


group, it was thought worth while to break our figures down into more com- 
parable groups. 
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_ That there is a difference between the private group and the clinie group 
the is well shown in Fig. 3. The median for the private patients is 8.2 hours as 
re, compared with 9.2 hours for the clinic patients. Dilation is not complete at 
la- the end of 30 hours in 1 per cent of the former as compared with 3 per cent of 
as the latter group. There are, at least, three possible explanations for this differ- 
in 


ence: (1) Some house officers accept the patient’s first statement as to the 
onset of labor without inquiring about interludes of no contractions. (2) 
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Pitocin drip stimulation toward the end of the first stage was probably em- 
ployed more frequently in the private group. (3) Our clinic setup is (regret- 
tably) such that the resident who has followed the clinic patient in her prenatal 
care is not always present for her labor. The uncertainty created by a new 
doctor’s presence has undoubtedly increased the fears in such patients and 
thereby caused a prolongation of their labors. 
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FIRST STAGE OF LABOR 
Colored Primigravidas 


100 
90+ 
= | NORMAL CERVIX 
a bis 
60- 
40: 
30+ 
20+ FIRM CERVIX 
10+ 
4 8 2 16 20 24 30 40 
NUMBER OF HOURS 


Fig. 5. 


We have long known that what we eall a ‘‘firm’’ cervix is associated with 
considerable prolongation of the first stage of labor. This firmness was noted 
to be present in 16.0 per cent of Negro primigravidas in this series and in 13.5 
per cent of the white. Negro and white multigravidas showed 6.3 per cent and 
5.1 per cent, respectively. Whether this increased incidence is actually racial 
can well be questioned. That it may be the result of greater fear of labor 
seems likely. Indeed, in this present material, it seems probable that firmness 
was overlooked in the Negro more often than in the white. The effect of 
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firmness of the cervix is shown in Fig. 4. Delay at the median for white primi- 
gravidas is 4.6 hours. The delay in Negro patients (Fig. 5) is 8.6 hours. This 
markedly greater retardation in the Negro is, we think, accounted for, at 
least in part, by failure to recognize and record a considerable number (of the 
lesser grades of firmness?) of firm cervices in that race. A further possibility 
is that we have not exerted sufficient thought and effort toward dispelling the 
fears of these patients. 


FIRST STAGE OF LABOR 
(Primigravidaswith Normal Cervix) Clinic Patients Only 
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Fig. 7. 


Fig. 6 represents an attempt to remove the private patient influence and 
the effect of the firm cervix. The result shows what might be termed the true 
racial difference of about one hour at the median, a 3 per cent versus 5 per cent 


residual at 30 hours, and a 1 per cent versus 2 per cent remainder at the end 
of 40 hours. 


Similar treatment of the multigravidas shows in Fig. 7 a difference of 
0.4 hour between private and clinic white patients. The firm cervix (Fig. 8) 
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produces a lag of 4 hours in white patients and (Fig. 9) of 5.1 hours in the 
Negro patients. When the private patient and the firm cervix factors are 


eliminated there remains (Fig. 10) a racial difference figure of 0.5 hour. 
These data are all quite conveniently summarized in Table I. 


TABLE I. RELATIVE IMPORTANCE OF RACIAL DIFFERENCE IN PROLONGATION OF THE 
First STAGE OF LABOR 


PRIMIGRAVIDAS | MULTIGRAVIDAS 
Firm cervix: 
White 4.6 hours 4.0 hours 
Negro 8.6 hours 5.1 hours 
Negro over white 1.6 hours 0.5 hour 
Clinie over private 1.0 hours 0.4 hour 


One must conelude that there is a small unfavorable racial difference in 
the first stage of labor. This prolongation is insignificant as compared to the 
firm cervix effect and approaches the small difference noted between private 
and clinic patients. 


The Second Stage of Labor 


It is our custom to time the onset of the second stage as the moment at 
which the retracting cervix can no longer be felt on vaginal examination. 
Rectal touch is, we feel, inadequate in a large proportion of primigravid pa- 
tients. If the station is at a point somewhat above the pelvic floor at the time 
of complete retraction, this patient’s second stage cannot be directly compared 
with that of the patient in whom descent is complete. She is said to have a 
‘‘descent phase.’’ All patients have a ‘‘pelvie floor phase.’’ We measure the 
second stage in number of uterine contractions rather than in minutes, thus 
making the individual with 5 minute intervals directly comparable to the large 
proportion of patients whose intervals are usually 2 to 3 minutes. 

We find that the Negro patient has an advantage in the second stage. This 
difference with respect to the descent phase is summarized in Table II. 


TABLE II. DESCENT PHASE 


| _PRIMIGRAVIDAS | MULTIGRAVIDAS 

| WHITE | NEGRO | WHITE | NEGRO 
Per cent of patients who have descent phase 49.0 38.0 35.0 25.0 
Median number of contractions in descent 3.15 2.7 p a 1.0 
Per cent with more than 10 contractions in descent 12.0 Be 2.5 2.0 


Thus more white primigravidas (49 versus 38 per cent) had a descent 
phase, accomplished it a little more tardily (3.15 versus 2.7 contractions) and 
more of them (12.0 versus 7.3 per cent) had not completed descent after 10 
contractions. Descent was completed spontaneously in 54 of these 73 remain- 
ing white patients, usually on the eleventh or twelfth contraction, and in 19 
eases the fetus was brought down with midforceps. Descent was spontaneous 
in 51 of the 59 remaining Negro patients and midforceps were used in 8. The 
advantage—in the same direction—in the multigravid patients is negligible. 
Median forceps were used twice in the 27 (2.5 per cent) white patients with 
incomplete descent after 10 contractions and 3 times in the remaining 25 (2.0 
per cent) Negro patients. 


The race differential in the pelvic floor phase is somewhat more striking. 
Fig. 11 shows a lag among white patients at the median of 1.7 contractions 
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(7.55 versus 5.85) in primigravidas delivered spontaneously. Sixty-seven 
white patients (5.6 per cent) were undelivered after 20 contractions; 44 of 
these were later delivered spontaneously and 23 were delivered by low for- 
ceps. Only 60 (3.4 per cent) Negro women were undelivered after 20 con- 
tractions; 41 were delivered spontaneously and 19 by low forceps. It is of 
passing interest to note that in 1.8 per cent of white primigravid women in this 
series the head was on the perineum as long as one hour; this occurred in only 
0.9 per cent of the Negro women. That these figures are less than the true 
race differential is obvious when the over-all incidence of forceps is included 


(Table III). 
PELVIC FLOOR PHASE 


Primigravidas 
Spontaneous Deliveries Only 


Difference = |% Contractions. 
At the Median= |.7 Contractions. 


@ 910 5 20 
Fig. 11. 


Quite obviously, had forceps not been used on the white patients many 
more times, the lag would have been greater. It is our present feeling, with- 
out statistical proof, that the true racial difference is in the range of 2.0 to 
2.5 contractions. Comparison of the white clinic patients with all Negro pa- 
tients showed a difference of 2.0 contractions. 


TABLE III. Forceps DELIVERY AT VARIOUS INTERVALS DURING THE PELVIC FLOOR PHASE 


UNDER 10 11-20 OVER 20 | 
CONTRACTIONS| CONTRACTIONS | CONTRACTIONS | TOTAL 
1,206 white patients 11.0% 5.5% 1.9% 18.4% 
1,839 Negro patients 1.3% 2.0% 1.0% 43% _ 


Fig. 12 shows the comparable figures for multigravidas. The lag among 
white patients at the median is 0.5 contraction and the number undelivered 
after 10 contractions is 2 per cent (62 patients in 3,134) compared with 1 per 
cent of the Negro patients (46 patients in 4,546). The total number of forceps 
deliveries (61, or 2 per cent, in the white and 14, or 0.3 per cent, in the Negro 
patients) could not possibly have affected this apparently true racial variation. 

It was interesting to note that, in the primigravidas, the smaller babies (un- 
der 3,500 grams), were delivered about 1.5 contractions sooner than the larger 
ones. In fact, the curve of large Negro babies is superimposed almost exactly 
on that of small white babies, 
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Only one of the several possible reasons for the racial difference has been 
investigated by us. The cephalic index, the biparietal diameter divided by the 
ocecipitofrontal diameter, in the mature Negro babies (over 2,500 grams) aver- 
aged almost exactly the same as that of the white. While the index was less 
in the premature ones, it also was comparable in the two races. Our study was 
of limited extent and perhaps a larger series of measurements might yield 
more information. Our estimates of head volume gave similar results. At 
present we can only theorize on the reason or reasons for the racial difference. 
Stronger contractions, more voluntary effort, and less perineal resistance are 
possible factors. Our impression—it can only be an impression—is that some- 
how there results less damage to the lower genital tract, for cystocele and pro- 
lapse of the uterus are so much less frequent in the Negro race. It might be 
that there is a congenital structural difference. 
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The Third Stage of Labor 


It had been our clinical impression that blood loss in the third stage is 
much less in the Negro patient. This is well supported by the facts as shown 
by a comparison of the white clinie service with the Negro (Table IV). 


TABLE IV. RELATIVE BLoop LOSS IN PERCENTAGE OF PATIENTS IN THE THIRD STAGE 


TO 100 c.c.| 105-300 c.c. 305-500 c.c. | OVER 500 ¢.c. 
Primigravidas.— 


White 12 62 19 7 
Negro 24 59 14 

Multigravidas.— 
White 34 52 9 5 
Negro 50 42 6 1 


These figures appear to be very conclusive. There was little or no differ- 
ence in the number of episiotomies. The slightly higher percentage of forceps 
deliveries of white patients, previously noted, would have only a very minor 
effect on these figures. As already mentioned, the incidence of placenta previa 
and other major complications, except toxemia, is the same. The incidence of 
myomas of the uterus is, of course, higher in the Negro patients. We have no 
explanation of this racial difference. 
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Fetal Mortality 


Everyone has agreed that there is a higher fetal mortality among Negroes 
and has ascribed it, in part, to a higher prematurity rate. Our own series 
seemingly substantiates both of these suppositions. The incidence of prema- 
turity (based on weight alone) is shown in Table V. 


TABLE V. PER CENT INCIDENCE OF PREMATURITY BASED ON WEIGHT 


1,000-1,495 1,500-1,995 2,000-2,495 TOTAL 
GRAMS GRAMS GRAMS PREMATURE TERM 
White 0.7 1.2 4.4 6.4 93.6 
Negro 1.0 2.1 6.9 10.1 89.9 


Thus in each weight group there is a definitely higher incidence of prema- 
turely born Negro babies—roughly 60 per cent higher. 

Our figures on fetal mortality in the various weight groups show a curious 
and unexpected finding (Table VI). 


TABLE VI. PER CENT FETAL MoRTALITY ACCORDING TO WEIGHT,* GRosS ANOMALIES EXCLUDED 


1,000-1,495 1,500-1,995 2,000-2,495 TOTAL 

GRAMS GRAMS GRAMS PREMATURE TERM 
White 57 28 5.3 15.0 0.7 
Negro 44 21 2.3 10.6 0.9 


*Total perinatal mortality. 


Thus the death rate is consistently less in the Negro in each weight group 
and remarkably so in that between 2,000 and 2,495 grams. We have for many 
years felt that the basing of prematurity on weight alone (under 2,500 grams) 
was not adequate and particularly so for the Negro race as many Negro in- 
fants between 2,000 and 2,495 grams and a few under 2,000 grams ean be defi- 
nitely shown to be chronologically mature. It occurred to us that if we were 
to multiply the incidence in each weight group by the mortality rate in that 
group we would get a better measure, for both races, of the wastage at every 
stage of pregnancy after definite viability (Table VII). 


TABLE VII. Per Cent Loss or ALL PREGNANCIES 


1,000-1,495 | 1,500-1,995 | 2,000-2,495 | ALL PRE- ALL PREG- 

GRAMS GRAMS GRAMS MATURE TERM NANCIES 
White 0.384 0.337 0.233 0.95 0.633 1.58 
Negro 0.484 0.414 0.159 1.05 0.926 1.98 


Thus we find a surprisingly small difference due to premature wastage— 
0.1 per cent of all pregnancies in the Negro patient. For practical purposes 
this difference can all be ascribed to the 1,000 to 1,495 gram group. There isa 
much greater difference in the term group where the relative figures are 0.633 
and 0.926 per cent. As a matter of interest, at least in this series, the wastage 
is practically identical in the span from 1,500 to 3,495 grams. Above 3,500 
grams the loss among Negroes mounts very much more rapidly (particularly 
the intrapartum loss) than the loss among white infants. Fetal loss due to a 
firm cervix and prolonged labor was previously noted by us to be largely con- 
fined to the Negro multigravida. Relative disproportion with larger babies 
seems logically to be more common in the Negro race whose pelvie architecture 
is on the average somewhat smaller than that of the white. That we have over- 
looked this possibility in several patients seems likely. Some diabetic and pre- 
diabetic patients have also escaped notice. 
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Maternal Morbidity 


We have long felt that the morbidity rate was definitely higher in the 
Negro patients. This is clearly shown to be so in Table VIII. There is a differ- 
ence in every category of morbidity. While some of these differences are 
slight, we believe them to be significant because of the uniformity of their 


presence. The over-all morbidity rate among Negroes appears to be 


some 30 per cent higher than among the white patients. This difference is ob- 
viously much less than that between primiparas and multiparas as the latter 
is only half, or less than half, the former. 


TABLE VIIT. MATERNAL MorBIDITY (IN PERCENTAGES) 


TOTAL NO. OF 
| PATIENTS ONE-DAY 
PELVIC EXTRAPELVIC | UNDIAGNOSED MORBID FEVER’? 

Primiparas.— 

White 15 7.8 1.6 10.9 7.0 

Negro BY 9.2 2.8 13.7 11.4 
Multiparas.— 

White 0.4 3.4 0.8 4.6 5.2 

Negro 0.7 4.5 1.6 6.8 8.8 
All Patients.— 

White 0.7 4.7 te 6.5 5.7 

Negro 1.0 5.8 2.0 8.8 9.6 


Summary 


Careful analysis of consecutive labors of 4,103 white patients and 6,041 
Negro patients reveals some interesting points: 


1. Of all the major complications of pregnancy, only the late toxemias are 
more frequent in the Negro race, 5.2 per cent versus 3.1 per cent. 

2. Premature labor (infants under 2,500 grams) is more frequent in the 
Negro race (10.1 per cent contrasted with 6.4 per cent) but caused only a 
slightly greater loss of all babies (1.05 per cent contrasted with 0.95 per cent) 
because of the consistently lower mortality rate of the Negro infants in each 
premature weight group from 1,000 to 2,495 grams. 

3. The first stage of labor is consistently longer in the Negro patients. In 
primigravidas this difference approximates 2 hours and is something less than 
one hour in multigravidas. 

4. The second stage of labor, both descent and pelvic floor phases, is defi- 
nitely shorter in the Negro patient. These differences are small. 

5. Blood loss in the third stage is markedly less. Blood loss of 500 ¢.c. or 
more occurred in about 6 per cent of the white patients. and in only 2 per cent 
of the Negro patients. 


6. Fetal perinatal mortality is higher (1.98 in contrast to 1.58 per cent) 
among Negroes. 


7. Maternal morbidity is some 30 per cent higher in Negro patients. 


Discussion 


DR. NICHOLSON J. EASTMAN, Baltimore, Md.—The phenomena of normal 
labor, its mechanisms and vagaries, constitute the heart and core of obstetrics. Dr. Calkins’ 
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series of studies on this subject, extending over many years, have been based on meticulous 
observations, have been characterized by clinical insight as well as precision, and have 
added much to our knowledge of parturition. The present paper deals with the effect of 
race on certain aspects of labor and presents data on two major questions: 


1, What is the comparative duration of labor in white and Negro women? 
2. What is the comparative outlook for fetal survival in these two racial groups? 


Dr. Calkins and Dr. Pearce’s statistics, which show a longer duration of labor in 
Negro women, are in keeping with those reported by Trent Busby from our clinic in 1948, 
Busby’s findings, based on some 15,000 consecutive vaginal deliveries, were as follows: 


In Negro primiparas the median duration of labor was two and one-quarter hours 
longer than in white primiparas; in Negro multiparas labor was an hour and three-quarters 
longer than in white multiparas. The Busby and the Calkins studies therefore agree in 
showing a longer duration of labor in Negro women. Two possible explanations for this 
difference will be suggested after we have reviewed the other problem discussed in this 
paper, that is, the relative outlook for fetal survival in the two races. 

It is well known and generally accepted that the incidence of premature birth, on 
the basis of the 2,500 gram criterion, is higher in the Negro race than in the white. Thus, 
for the United States as a whole, the incidence of premature birth in white women is 7.0 
per cent and in the Negro about 10 per cent. Since the over-all neonatal death rate in the 
Negro is higher than in the white, being approximately 2.5 per cent in the Negro and 1.7 
per cent in the white for hospital deliveries, the conclusion might be drawn that the higher 
over-all neonatal mortality rate in the Negro is attributable to the higher prematurity 
rate. It is one of the important functions of Dr. Calkins’ paper to show that any such 
conclusion is incorrect, since the higher prematurity rate in the Negro is compensated for 
by a better survival rate in all weight groups under 2,500 grams. 

This compensatory effect of a better survival rate of Negro premature babies holds 
good for hospital deliveries in the United States at large. For instance, in the weight 
range of 1,751 to 2,000 grams, the neonatal mortality rate is almost exactly 200 per 1,000 
live births, or 20 per cent, whereas the figure for Negro babies in that weight range is 
about 130 per thousand, or only 13 per cent. 

No, the higher over-all mortality rate for Negro newborn infants must be charged 
almost entirely to the much higher mortality rate in Negro babies that weigh 2,750 grams 
or more. For example, in the 3,500 to 4,000 gram range, the neonatal mortality rate for the 
Negro infant is approximately twice that of the white. Why should this be? It may be 
noted that the difference in mortality rates between the two races increases pari passw witli 
weight. Since larger babies require more space and since pelvic contraction is known to be 
more common in the Negro, it seems possible that varying degrees of pelvic contraction ac- 
count for this increasing difference with increasing size of the babies. If true, this re- 
lationship would also explain why labor is longer in Negro women. Another explanation 
for the higher mortality rates in Negro infants over 2,700 grams is that, in general, even 
in hospitals, Negro women receive inferior obstetrical care as compared with the white. 
If this explanation is true, however, it appears that this factor would show up also at the 
2,700 to 3,000 gram level. But it does not, the rates being equal in that weight range. 
All in all, as the authors suggest, it seems likely that smaller pelvic architecture in the 
Negro woman is an important cause, but probably not the only factor, in the longer labors 
of Negro women and in the higher mortality rates of the larger Negro babies. 


DR. WILLIS E. BROWN, Little Rock, Ark.—The authors present some very fine clinical 
results but nowhere in their paper do they state the percentage of nonregistered patients. A 
large number of nonregistered patients in medical distress might greatly alter these clinical 
results. Certain problems, however, are evident in a careful study of this paper. As we 
have endeavored to make comparisons with our own clinic, certain items immediately became 
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obvious and made such comparisons impossible. The first of these has already been alluded 
to, namely, the incidence of nonregistered patients within their group. In our clinic 40 
per cent of the patients are nonregistered, thus invalidating any true comparisons. 

Second, the authors do not indicate the percentage of each race that was enrolled as 
private or clinic patients. It is well observed by many, and concurred in by the present 
authors, that there are differences between clinic and private patients that cannot be re- 
duced to departmental routines. In the manuscript, Dr. Calkins implies that the Negro 
patients were primarily registered as clinic patients and that the white patients were 
registered as private patients. If this is true to a significant extent, then a comparison of 
Negro and white really becomes a comparison of clinic and private and the differences, 
therefore, may be differences of status, with all that this implies, rather than true racial 
differences. 

The authors’ use of various denominators such as numbers, percentages, hours, number 
of contractions, percentage of a fraction, etc., makes it most difficult to compare the various 
elements of the paper. This becomes particularly difficult when one tries to compare private 
and clinic, Negro and white, in each of these various areas of investigation. It would have 
been helpful had they indicated the elements of their analyses that were statistically significant. 

If the figures were rearranged and relabeled as private or clinic, the chart would look 
very much like those published from many all-white or all-Negro institutions in which the 
private and clinic experiences are compared. The differences in section rate, the incidence 
of toxemia, premature labor, premature ruptured membranes, and forceps operations are 
about what one would expect in an appraisal of private versus clinic practice in most 
institutions. 

Only in the area of third stage bleeding is there a reversal of these usual trends. 
Here percentage figures prevent accurate comparison, but it appears that postpartum 
hemorrhage (over 500 ¢.c.) was two to four times as common in the white woman as in the 
Negro woman. Whether there were factors other than race, such as anesthesia, forceps, 
third stage management, oxytocies, etc., that might influence these figures is not indicated 
in the report. 

In four instances, charts are prepared which permit certain direct comparison within 
and between patient status (Figs. 3, 6, 7, 10). Figs. 6 and 10 present the length of first 
stage of labor in clinic primigravidas and clinic multiparas in such a manner that white 
and Negro may be compared, and here there is a difference of 1.6 hour for primigravidas 
and 0.5 hour for multigravidas between Negro and white women; in Figs. 3 and 7 a similar 
differential of 1.0 hours and 0.4 hours is noted in the length of labor of white clinic and 
white private patients. The similarity of the white and private, and the Negro and clinic 
groups is indeed interesting. One wonders whether these differences are statistically 
significant, since the number of patients involved is not given and the differences are so 
slight. 

The authors are quite impressed by the clinical evidence of lack of lower genital- 
tract injuries in the Negro woman. We, too, have been impressed with this racial differ- 
ence, although our figures in this matter are not very reliable. The University of Arkansas 
Medical Center is the only charity institution in the state, and we receive both obstetric 
and gynecologic patients from the entire state. Although there is one common denominator 
in our Negro and white patients, namely, the husband’s financial situation, by no means do 
we know that we are receiving representative samples within the Negro and white races. 

A brief analysis of our records over the last 2 years indicates that we admitted 770 
Negro patients to the gynecologic service, and they exhibited 46 significant pelvic relaxa- 
tions (Table I). During the same time we admitted 627 white women with 196 relaxations. 
To put this another way, although 55 per cent of the patients were Negroes, they had only 19 
per cent of the relaxations. Clinical prolapse of the uterus was found in only 2.5 per cent 
of the Negro patients (19/770) while it was present in 16 per cent of the white women 
(99/627). Thus, the white women, who accounted for 45 per cent of the admissions, had 
84 per cent of the uterine prolapses. The average age and parity of these two groups are 
very similar. 
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TABLE I. GYNECOLOGY PATIENTS, UNIVERSITY OF ARKANSAS MEDICAL CENTER, JULY, 1955-1957 


TOTAL NEGRO WHITE 
No. of gynecologic admissions 1,397 770 (55%) 627 (45%) 
No. of patients with relaxation 242 46 ( 6%) 196 ( 31%) 
Per cent of relaxations (19%) (81%) 
No. of patients with prolapse 118 19 (2.5%) 99 (16%) 
Per cent of prolapses (16%) / 


The obstetric care accorded these patients has been of a most heterogenous nature, 
roughly 30 per cent of the Negro patients having been delivered by midwives at home. 
These observations tend to confirm the evidence which Dr. Calkins and his associate have 
suggested by inference, that there is an intrinsic racial or congenital difference in the 
pelvie fascia of Negro and white women. 

It is hoped that Dr. Calkins and his associates will make further analyses of their 
data and compare the Negro and white patients in each status, private and clinic, separately. 
This should give us a truer picture of the racial differences in regard to labor. And this 
report should stimulate others to study these factors in other nationalities such as the 
Mexican, and other races such as the Oriental, the Indian, ete., thus providing comparable 
data for many races. 


Finally, to show that there are other differences in the reproductive performance of 
the Negro female, I should like to mention 2 recent cases from our hospital files. Pa- 
tient I was born at the University of Arkansas Medical Center on Aug. 16, 1946. She was 
delivered of her first child on Aug. 16, 1957. Patient II was born on March 24, 1948, at 
the John Gaston Hospital and was delivered of her first child at the Medical Center on Aug. 
28, 1957. 


Whether these mothers establish a major clinical record or not, we do not know, but 
to have two patients under the age of 11 years delivered in the same month created a lot of 
excitement at the University of Arkansas Medical Center. I believe this is another differ- 
ence between the races, not included in Dr. Calkins’ report, that he should investigate. 


DR. WILLIAM F. MENGERT, Chicago, Ill.—For about 14 years my service both in 
Dallas and in Chicago has been at least three-fourths non-white. Thus I have had oppor- 
tunity to observe the Negro not only in the South but also in a transplanted condition in 
the North. From Chamber of Commerce figures of August, 1957, Chicago now has an 
estimated Negro population of more than 840,000, and they continue to pour into the city, 
mostly from the South, at a rate of about 3,500 a month. When I first went to Texas, 
it seemed to me there were many differences, obstetrically and gynecologically speaking, 
between the Negro and the white. It soon became obvious, however, that some of the 
racial differences were more apparent than real. Chief among these was the rather preva- 
lent idea that Negro babies’ heads were softer than the white at birth and thus could 
negotiate successfully a small pelvis, impossible for a living white baby of similar weight 
and size. 

After we began our studies of the bony pelvis, we allowed 1,000 consecutive women 
to labor into the second stage with the membranes ruptured for 2 hours, if necessary, 
before we instituted any interference whatsoever. It was obvious that white babies also 
could be born vaginally with equal success. Therefore, I became convinced that this 
difference in labor was definitely iatrogenic. We seem to be more prone to perform ce- 
sarean section on the white women than on the non-white. 

Another apparent racial difference is the increased incidence of contraction of the 
bony pelvis. I say “apparent” because, although the difference exists beyond any peradven- 
ture of a doubt, its etiology depends upon the generally poor nutritional and social status 
of the average Negro girl, both in Texas and in Illinois. I believe the difference reflects 
underprivilege and is not basically racial. 
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What then are the real racial differences? They are few, and may readily be listed. 
Chief among them is the propensity to grow fibrous tissue. This is expressed by the in- 
creased incidence of uterine myomas, keloids in surgical scars and pierced ears, and the 
like. It is also expressed in the decreased incidence of genital prolapse, where the strong 
fibrous tissue layers undoubtedly aid in maintenance of support. Sickle-cell anemia virtu- 
ally never occurs in the white, though I believe a few cases have been reported. Granting 
correctness of the reports, they most certainly are few and far between. Endometriosis is 
rare in the Negro. Histologic endometriosis, that is, small islands of endometrial tissue, is 
sometimes seen in excised myomas from Negro women. On the other hand, I have seen 
symptom-producing endometriosis motivating celiotomy for relief only twice in the Negro, 


once in Dallas and once in Chicago. During the same period I have often encountered it in 
white women. 


Hematologists recognize that the Rh antigens are almost universally present in the 
Negro, but in only 85 per cent of the whites. Numerically, on a service like ours we see 
much more ABO incompatibility than we do CDE. 


Finally, I am interested in the relatively large incidence of dyskinetic labors which 
we are currently seeing in the teen-aged, primigravid Negro. Obviously this is an apparent 
and not a real difference, and it probably is related either to the crowded conditions of 
our labor suites or to the insecurity of the recently migrated Negro girl who finds herself 
among strange people. 


DR. CALKINS (Closing).—While we did not answer Dr. Brown’s question of reg- 
istered versus unregistered patients, I can tell you it is approximately the same for the 
two races in our clinic and therefore not of importance in this discussion. One figure shows 
a direct comparison between the white primigravid clinic patient, and the Negro primi- 
gravid clinic patient. It shows a difference of about one and a half hours. 
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CONSERVATION OF OVARIAN TISSUE IN THE TREATMENT 
OF CARCINOMA OF THE CERVIX WITH 
RADICAL SURGERY*+ 


Mitton L. McCatt, M.D., ELLEN C. Keaty, Pu.D., ann 
Joun D. THompson, M.D., New Or.eans, La. 


(From the Department of Obstetrics and Gynecology, Louisiana State University, School of 
Medicine) 


OMPLETE castration, whether by irradiation or surgery, is ordinarily ac- 
cepted as inevitable in the course of treating cancer of the cervix, regard- 
less of the patient’s age. 

This attitude, held by most of the gynecological clinies of the world today, 
is based upon the feeling that a patient with this serious disease, in order to be 
given the greatest possible chance for cure, deserves to be treated as thoroughly 
as possible, the development of minor or even major side effects notwithstand- 
ing. Destruction of the ovaries has been championed as necessary, and the 
loss of ovarian function has not in general been looked upon as particularly 
lamentable by the majority of gynecologists. 

Our basic object in a long-term study is to question whether it is actually 
necessary or desirable to castrate young women with early squamous-cell car- 
cinoma of the cervix. In order to answer this question adequately a number 
of important points must be considered over a long period of time, probably 
at least 20 years. The study has already been in progress for over 9 years. 

It is the aim of this particular paper not only to present this question and 
to consider what needs to be done to obtain the answer, but also to offer a pre- 
liminary report upon a group of 26 young women who have had the ovaries 
preserved at the time of radical surgery, in an effort to determine whether or 
not ovarian tissue still retains its function after such extensive dissection. 


Review of the Literature 


Yagi' of Japan has for many years attempted to salvage ovarian function 
by autografting the tissue into rectus muscle, and it has been ascertained by 
personal communication’ that others have left an ovary occasionally when do- 
ing the Wertheim operation. We have, however, been unable to find in a 
search of the medical literature any definitive study of in situ preservation of 
ovarian tissue in patients with cervical malignancy. 


*Supported in part by a grant from the American Cancer Society, Louisiana Division. 


+Presented at the Sixty-eighth Annual Meeting of the American Association of Obstetri- 
cians and Gynecologists, Hot Springs, Va., Sept. 5 to 7, 1957. 
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In the past 80 years the medical literature presents an interesting and 
diversified account of the feelings of gynecologists as to the value of ovarian 
tissue. At least three distinct eras may be distinguished. 

The first, commencing in 1876 with Battey’s®? proposal that bilateral oopho- 
rectomy was a cure-all for many conditions, was that of deliberate sacrifice of 
normal ovaries in young women. It was claimed that complete excision of the 
ovaries should be performed for epilepsy, chlorosis, chronic pelvie pain, in- 
sanity, and in any case of long and hopeless suffering. The fervor for this 
mutilating type of surgery continued for several decades. Surgeons vied with 
one another to see who could remove the greatest number of ovaries and some 
openly boasted that they had excised upward of two thousand glands.* This 
slaughter of ovarian tissue gradually subsided just before the turn of the 
century. 

The second era which then commenced was destined to be a prolonged one, 
lasting to some degree even to this day. The salient feature of this era has 
been the controversy over whether or not ovarian tissue continues to function 
after hysterectomy. At what age normal ovarian tissue should be allowed to 
remain when hysterectomy is performed is a question apparently still not 
settled. 

There have been a good many animal experiments performed through the 
years. Grammatikati> was the first to study the effect of extirpation of the 
uterus upon the ovaries. His studies on the rabbit, published in 1889, showed 
that no change occurred. A little later Mandl and Biirger,® utilizing rabbits 
and apes, found only minimal microscopic ovarian changes up to 3 years after 
hysterectomy. In recent times the experimental work on rats by Ranney, Peck- 
ham, and Greene’ has borne out these findings. 


Clinically there arose a great controversy between some of the most astute 
members of our specialty, and the voluminous literature which resulted is dis- 
appointingly at variance. Vineberg,® Taylor,® and Polak’ rarely left ovarian 
tissue behind. It was claimed that cystic degeneration frequently occurred and 
secondary operation was commonplace. On the other hand Howard Kelly,” in 
1918, stated that he could not remember opening an abdomen for ovarian 
abnormality as a secondary procedure following previous hysterectomy in 30 
years of experience. Dickinson,!? Cullen,!* Chipman,’* Cragin,’ Goff,® and 
Clark? had had much the same experience. Richardson'* emphasized that the 
uterus had not been shown to be essential to continued ovarian function. He 
pointed out that disturbances of this function attributed to hysterectomy might 
be due to operative trauma of ovarian circulation and that symptoms ordinarily 
associated with menstruation should be expected and not looked upon as un- 
desirable in patients with retained ovaries. In spite of articles decidedly in 
opposition,’® evidence was built up which was ‘‘overwhelmingly in favor of 
retention of sound ovaries both before and after the menopausal age.’’?® 


As the second era wanes there is still an occasional article which disturbs 
the peace, such as the one by Grogan and Dunean.”° They claimed that the 
ovaries should be removed at hysterectomy even in 33- to 34-year-old women 
because of the very high incidence of complications (33.3 per cent) if they are 
not removed. This has not been borne out by our experience or that of other 
modern writers.2!. For such a great discrepancy to occur there must be some 
fundamental difference in technique or retention of ovarian pathology. 

The third era is in its infaney and is overlapped by the second. It is the 
era of appreciation of the ovary, not only for its reproductive importance and 
its hormone effects upon genital and related tissues, but also for its extra- 
genital vital metabolic activities which are necessary for a well-balanced 
healthful existence. 
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Purpose of the Study 


This study was started originally with the hope that the local genital de- 
generative changes as well as the acute symptoms of castration might be cir- 
cumvented or at least delayed in the young woman with early cervical malig- 
nancy. With this in mind the senior author left an ovary in a 22-year-old 
private patient at the time of radical abdominal hysterectomy and pelvic 
lymph gland dissection on April 26, 1948. 


Many questions came to the essayist’s mind, some of which were: 


1. Does Stage I squamous-cell cancer of the cervix metastasize to the 
ovaries often enough to make the undertaking hazardous? 

2. Do the secretions of the normal ovary influence adversely early squa- 
mous-cell cancer of the cervix? 

3. Can an adequate extensive hysterectomy and pelvie gland dissee- 
tion be accomplished technically when ovarian tissue is left in situ? 

4. Will ovarian tissue, preserved in situ at the time of radical pelvie 
surgery, continue to function? 


It seemed obvious that some of these questions, as well as others which 
were certain to develop, could not be answered unless many more cases were 
so managed. The first patient did well and was without climacteric symptoms. 
After careful consideration it was decided to continue with the project of al- 
lowing normal ovarian tissue to be retained in young women. 


Material and Methods 


From April 26, 1948, to July 5, 1957, the essayist performed radical sur- 
gery with retention of ovarian tissue on 27 patients under the age of 39 years. 
This is an unbroken consecutive series. Every patient in this age group with 
early squamous-cell cancer of the cervix with grossly normal ovaries who has 
come under the care of the senior author has been treated in this manner. 
There have been no exceptions. 

The first 6 patients were operated upon at the Protestant Episcopal Hospi- 
tal in Philadelphia from 5 to 9 years ago. One patient has been lost to follow- 
up. Operated on in 1951, she was last seen 214 years later, at which time she 
was living without evidence of cancer and had experienced no symptoms of 
the climacteric. Twenty-one patients were operated upon at the Charity Hospi- 
tal of Louisiana in New Orleans from 2 months to 32 months ago. 

The ages of the patients in the study group ranged from 22 to 39 years of 
age. There were 9 individuals under 31 years, 11 between 31 and 35 years, 
and 6 were 36 to 39 years of age. All had squamous-cell lesions. Eighteen 
patients had unquestioned Stage I lesions. There were 2 patients with early 
Stage II growths. The remaining 6 were classified as Stage 0 with possible 
early stromal invasion. These cases, 3 of which were shown to have invasion 
in the operative specimens, are included only in this preliminary study of the 
effect of radical surgery upon ovarian function. They are not included in 
the long-term study of survival. None of the patients in the study group had 
reached the age of 40 at the time of evaluation. 

There have been no serious complications and no death has oceurred. All 26 
patients have been seen and examined by the senior author during the 2 months 
prior to delivery of this paper as well as upon numerous occasions during the 
duration of this study. 
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A control group of 56 women who had been castrated by irradiation for 
eancer of the cervix or by bilateral oophorectomy 6 months to over 10 years 
ago was used for comparison with the study group. The control ranged in age 


from 19 to 39 years at the time of castration. None were over 44 years of age 
at the time of evaluation. 


Surgical Technique 


In 12 cases the radical abdominal hysterectomy with pelvic lymphadenec- 
tomy as described by Meigs”? was performed, except for the fact that we ex- 
cise both hypogastric arteries. The Schauta-Amreich radical vaginal hyster- 
ectomy according to the method depicted by Navratil?* was done in the remain- 
ing 14 cases. There was one Stage II case in each of the series. Two patients 
had bilateral extraperitoneal pelvic lymphadenectomy following the Schauta- 
Amreich operation. 

Early in the study in 3 eases only one ovary was retained, the other adnexa 
and the tube on the same side being removed. In 9 others only the adnexa on 
one side were preserved. In the remaining 14 patients both tubes and ovaries 
were left in. No difficulty whatever was experienced in performing clean dis- 
sections of all lymphatic tissue from the bifurcation of the aorta to the lowest 
point in the pelvis. 

Aside from presenting an over-all approach to the long-term study, this 
report is an evaluation of the study group patients (and comparison with a 
control castrate group) from the standpoint of their condition subjectively 
and objectively and whether or not ovarian tissue survives the type of dissec- 
tion utilized in modern cancer surgery of patients with early lesions. The 
laboratory tests used were vaginal smears and assays of follicle-stimulating 
hormone and estrogens in the urine. 

A. Subjective Evaluation—Three questions were asked of each patient, 
the greatest effort being made not to influence the answer. One person, the 
essayist, followed these patients at frequent intervals. It is felt that the 
replies are essentially accurate because the rapport between the physician and 
patients over a period of many months or years made subterfuge quite un- 
likely. Two individuals most recently operated upon were excluded from 
subjective evaluation. The questions were: 


1. Do you have hot flushes? 
2. Have you been having sexual intercourse at fairly regular intervals? 
a. Is there any pain? 
b. Is penetration as complete as before operation? 
¢. Do you have orgasm? 
d. Has there been any change, for better or worse, in your sexual feel- 
ing since your operation? 
3. Are you as strong physically as before operation? 
a. How do you react physically to hard housework? 
b. How do you react physically to your job? 


B. Objective Evaluation—The following evaluations were made at the 
time of pelvic examination: 


1. Is the vaginal mucosa rugous and succulent or is it smooth, atrophic, 
and senile with concomitant contraction of fornices and size of cervix and 
corpus in those patients who had irradiation only? 


2. Is the length of the vagina reduced by more than 50 per cent? 
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3. Are the soft tissues of the pelvis surrounding the uterus and upper 
vagina pliable and clear of palpable abnormality? Or, is there fixation, fibrosis, 
thickening, or marked leatheriness of the tissues? 

C. Vaginal Smears.—Smears were taken from the vagina by aspiration 
and/or wooden spatulas. These were stained by the Papanicolaou technique 
and evaluated by two separate laboratories. 

D. Follicle-Stimulating Hormone Determinations.—Determination of 24 
hour urinary FSH excretion in all patients was made by the mouse-uterus 
weight method.”* > In all but 4 individuals at least two 24 hour specimens 
were studied and in 2 patients four 24 hour specimens were analyzed. 

E. Estrogen Determinations.—The method of Jailer?® was used to deter- 
mine 24 hour urinary excretion of estrogens. All but 5 patients had estrogen 
analysis in at least two 24 hour urine specimens. 


SUBJECTIVE EVALUATIONS 


@ sTuby -26 
PATIENT. 
CONTROLS -56 


PER CENT 


3.95 


Hot Normal Physical 
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Fig. 1. 


Results 


A. Subjective Evaluation—Fig. 1 shows that only one patient (3.35 per 
cent) in the study group had hot flushes. This symptom had occurred only 
occasionally in the past year in M. M., aged 39 years, who had been operated 
upon 6 years previously. Two-thirds of the castrated patients had hot flushes. 
Many of these young women complained bitterly of this symptom. The differ- 
ence between the two groups is statistically significant. 

In 85.7 per cent of the study group coitus was eminently satisfactory 
following operation. There were 5 patients who had not had intercourse since 
their operations. Of the 21 who were having regular sexual relations, only 
3 stated that they had no sexual feeling and in each ease this lack of libido 
had been present for years before their operations. In the control castrate 
group 32 per cent, or approximately one-third, had unsatisfactory sexual con- 
gress. Only one of these patients had poor libido before castration. 

All of the patients in the study group felt that their general physical well- 
being was satisfactory. Except for 2 patients who had been operated upon 
recently, everyone in the group had assumed her previous job or household 
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duties without experiencing undue fatigue. Slightly over 7 per cent of cas- 
trates were unable to resume their ordinary duties because of what appeared 
to be a permanent loss of strength. 

B. Objective Evaluation—Over 96 per cent of patients with retained 
ovaries had rugous, succulent vaginal linings, typical of young women with 
normal ovarian function (Fig. 2). Only one patient had some smoothing of 
the vaginal mucosa and this was not marked. She also had occasional hot 
flushes and a slightly elevated FSH (64 mouse units) while the vaginal smear 
showed moderate estrogenic effect. On the other hand, approximately 70 per 
cent of the castrate group had marked atrophy of vaginal mucosa with shorten- 
ing of fornices and narrowing of the upper vagina. This difference between 
the two groups is statistically significant. 


OBJECTIVE EVALUATIONS 
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Fig. 2. 


In all of the patients in the study group the length of the vagina was at 
least 50 per cent of normal. Several of these patients had had shorter vaginas 
immediately following operation. Expansion had taken place in these indi- 
viduals because of the normal pliability of the tissues. Only one patient in 
the castrate group had a vagina shorter than one-half normal length. 


Twenty-three of the 26 patients had normal, pliable, freely movable upper 
vaginal and pelvie soft tissues. The 3 patients most recently operated upon 
had some fixation of tissues, apparently due to lack of complete involution of 
the operative site. Over 46 per cent of the patients who had been castrated 
had poor pliability of upper vaginal and pelvic soft tissues. The change com- 
monly experienced by the examiner’s hand was a fibrotic, smooth, leathery 
Sensation associated with some fixation. A number of patients complained 
of chronic pelvie discomfort and some pain upon vaginal and rectal examina- 
tions. Again, there was a notable statistical difference between the two groups. 

Vaginal Smears.—All of the study group had estrogen effect in their vagi- 
nal smears. This varied from ‘‘moderate to marked estrogen effect’’ in 20 
women to ‘‘slight to moderate estrogen effect’’ in 6 women. 
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Of the 56 smears evaluated in the castrate group, 60 per cent had minimal 
to marked estrogen effect, while 40 per cent were in the deficiency classes. 

Follicle-Stimulating Hormone.—The normal range of FSH utilized for 
this study was 6 to 52 mouse-uterus weight units per 24 hour urine. Fig. 3 
shows that all of the study patients but one had levels within the normal 
range. This patient (M. M., 6 years postoperative) had a level of 64 mouse 
units, which is a very slight increase over normal. Repeat 24 hour analysis 
for FSH in this patient showed 60 mouse units. 

Some 30 patients of the castrate group were analyzed for FSH. All had 
high values and most had more than 384 mouse units, definite evidence of 
ovarian failure. It has been shown that FSH rises within a few days to very 
high levels following castration.*” ** Normal and castration values are well 
established and our controls were run merely to check our own laboratory. 
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Fig. 3. 


Estrogen Determinations.—In the study group, the 24 hour urinary estro- 
gens were within the normal range of 10-50 yg. 


General Observations.—It appears from the subjective evaluation that the 
group with retained ovarian tissue were happier patients when compared 
with a control group of eastrates of similar age treated at similar time periods. 
The absence of hot flushes and other climacteric symptoms was not impressive 
in the study group. These patients had more satisfactory sexual relations and 
exhibited excellent physical strength. The castrate group definitely were be- 
low par subjectively although most of them were able to do their daily routine 
work without undue physical exhaustion. 

In the objective evaluation the contrast between the normal rugous vagi- 
nal mucosa of the study group and the thin atrophic vaginal linings of most 
of the castrate group was very striking. The vaginas of the study group were 
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expansible and pliable, whereas almost half of the castrate group had rigid 
upper vaginal and pelvie soft tissues with obliteration of the vaginal fornices 
and significant contraction of the upper part of the vaginal tube. It became 
obvious that sexual contact could not possibly be as satisfactory in these pa- 
tients as in the individuals with preserved ovaries. 


The most convincing laboratory evidence that the retained ovaries are 
still functioning was the fact that, with one exception, the FSH values were 
normal. This hormone always rises significantly in the urine when castration 


or ovarian failure occurs** and persists until at least the seventh or eighth 
decade of life.” 


All of our study patients had estrogen effect in their smears, although 
evaluation of the presence of ovarian function by vaginal smear is apparently 
not as dependable as FSH studies. Randall*® has shown that over 50 per cent 
of women 5 to 10 years after a normal menopause will show some estrogen 
effect in their vaginal smears. This has been thought by most to be due to 
secretion of estrogens by the adrenal cortex. Estrone has been isolated from 
the adrenal cortex.*t The work of Struthers,®? however, showing good estro- 
genic smears in several women after both ovaries and adrenals had been re- 
moved, casts some doubt upon the adrenal cortex as being the sole extrageni- 
tal source of estrogens. It is generally conceded that estrogens from sources 
other than the ovary are usually not adequate to prevent the typical catabolic 
changes associated with aging. 


Comment 


In the light of the present investigation, how can we answer the questions 
which were posed at the beginning of the study as well as those which have 
become pertinent since? 

1. Does early squamous-cell carcinoma of the cervix metastasize to the 
ovaries often enough to make their preservation in situ hazardous? 

Henriksen,** Behney,** and Warren* have made extensive studies of au- 
topsy material from patients who died of cancer of the cervix whether treated 
or not. Metastasis to the ovaries is not mentioned by any of these authors. 
Henriksen has re-emphasized the rarity of ovarian metastasis in a recent per- 
sonal communication. Yagi' stated that Tamura*® found no metastasis to the 
ovaries from cancer of the cervix in contradistinction to the rather frequent 
involvement with corpus cancer. In 483 patients with cervical carcinoma 
operated upon personally by Yagi, no metastatic lesions were found in the 
ovary. The senior. author of this paper has never seen ovarian metastasis in 
any patient with less than obvious Stage III involvement. Once in a very 
great while an isolated metastasis or multiple metastases may occur in patients 
with far-advanced disease. 


It is our feeling, therefore, that the risk of involvement of the ovaries in 
patients with early cervical cancer is so infinitesimal that there is no appreci- 
able hazard on this account in performing the proposed operation. 

2. Do the secretions of the normal ovary influence the initiation or recur- 
rence of early squamous-cell cancer of the cervix? 


We have been unable to find any evidence whatever that estrogens, or 
any other known hormone for that matter, have anything to do with the cause, 
development, or recurrence of squamous-cell cancer of the cervix in human 
beings. 

3. Can an adequate extensive hysterectomy and pelvic gland dissection be 
accomplished technically when ovarian tissue is left in situ? 


598 MC CALL, KEATY, AND THOMPSON Am. J. Obst. & Gynec. 
March, 1958 


After 9 years of experience and careful consideration of this question, the 
senior essayist is convinced that this question can be answered emphatically 
in the affirmative. 


At the abdominal operation, the detached adnexa to be retained are lifted 
upward with the attached peritoneum and the most thorough excision of retro- 
peritoneal lymphatic tissues carried out upward along the ovarian vascular 
stalk as far as desired. 


When lymphadenectomy is done either before or after the Schauta-Amreich 
radical vaginal operation, it is performed extraperitoneally. The pelvic lymph 
fields which must be removed at the time of adequate cancer surgery are en- 
tirely outside of the peritoneal cavity. This dissection is done without injury 
to the ovarian circulation and it is not possible to harm the ovary directly 
because of its position within the peritoneal cavity. 


4, Will ovarian tissue, preserved in situ at the time of radical pelvic surgery, 
continue to function? 


The present report presents evidence that retained ovaries continue to 
function up to 9 years after extensive pelvic surgery. 


The question still remains as to how long this retained gonadal tissue will 
funetion. Undoubtedly there are several factors which influence this. In the 
first place, we cannot always expect it to function much beyond the age of 45 
years, although it may. In the long-term study only individuals under the age 
of 36 years will be included so that a minimum of 10 years’ follow-up may be 
obtained before the usual menopausal age is reached. In the second place, we 
feel that the greatest technical care should be taken at the time of operation 
to preserve ovarian blood supply. It is important to leave the ligated pedicle 
as long as possible so that the ligature does not compress ovarian tissue. 


An important point, very much to our advantage, is that most young 
patients with early cervical cancer have normal-appearing ovaries, tubes, and 
uterine bodies. The ovaries retained from this environment should certainly 
do better than those which have been partially resected, or are in a milieu of 
infection, endometriosis, or other disease processes. 

We feel that it was unnecessary to have removed the Fallopian tube in 
some of the early cases. We believe and at present practice that, if ovarian 
tissue is to be retained, both ovaries and tubes should be allowed to remain if 
they are normal. It will be interesting to ascertain whether ovaries retained 
at the time of radical vaginal surgery function any longer or better than after 
extensive abdominal surgery. 

5. What are the dangers and what are the advantages of preserving func- 
tioning ovarian tissue in situ at the time of surgery for cervical cancer? 


It must be admitted that there is some danger attached to the retention 
of ovarian tissue no matter what type of hysterectomy is performed. In the 
first place, benign neoplastic lesions may occur, necessitating subsequent lap- 
arotomy. This will happen about 6 times in each 1,000 women at the age of 
50 years, according to Randall.** The incidence of this happening, therefore, 
is low, and laparotomy for benign ovarian neoplasm is safe indeed. 


Of much more serious concern is the possibility that a malignant neoplasm 
of the ovary may develop. Randall*’ states that this will happen in about 8 
patients per 1,000 at the age of 50 years. If both ovaries were to be removed 
in all women after 40 years who come to laparotomy for any reason, a number 
said to amount to 15 per cent of all women, only one less woman per 1,000 
would develop an ovarian malignancy with its high death rate. Are there ad- 
vantages to preservation of ovaries in the young which can outweigh this 
danger? 
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As shown clearly in this study, the young woman who is castrated is not as 
happy or gynecologically as normal from the local genital point of view as the 
individual who has functioning ovarian tissue. The difference between our 
two groups is striking enough in our opinion to prompt us to continue to con- 
serve Ovarian tissue. 

Aside from the acute castration symptoms and local genital changes, there 
is rapidly mounting evidence that the loss of all ovarian tissue in the young 
may be extremely serious to over-all body metabolism and also that the pa- 
tient’s life may be actually shortened. 

Ablation of ovarian function interrupts an important link in the nicely 
devised interrelationship between the components of the endocrine system. 
This frequently leads to protein depletion and osteoporosis.** There is a loss 
of opposition to the catabolic effects of the corticoid hormones. There is very 
strong evidence that complete removal of ovarian tissue leads to advanced 
coronary atherosclerosis at an earlier age than in women whose ovaries are 
retained.*® One group*? has shown that the arteriosclerotic changes are as 
severe at 50 years of age in the castrated woman as they are at 70 years of 
age in the noneastrated. 

Many other changes such as hypertrophy of the adrenal cortex with in- 
ereased danger of carbohydrate imbalance as well as renal and hypertensive 
disease also occur. There is suggestive evidence that such basic mental proc- 
esses as memory, power of definitive thinking, and ability to absorb new mate- 
rial are affected by lack of ovarian function in women.*! 

To mention the many basie changes in body function brought about by 
castration is impractical. While the question may well be asked why exoge- 
nous estrogen cannot solve the whole problem, it seems quite possible that this is 
not the only important substance secreted by the ovary. It is strongly sug- 
gested®® that the ovary may contribute to the cardiovascular and basic meta- 
bolie enzyme systems. Present-day substitutional therapy is for the post- 
climacteric patient or the young woman who for some technical reason must 
be eastrated. Control of all the changes which the young castrate experi- 
ences has not been accomplished with estrogens in our experience. 

It appears to us that there is more than sufficient evidence to support the 
preservation of ovarian tissue in the young woman who has 10 or even 25 
years before the climacteric is expected to occur. 


6. Is the survival rate as high in patients with squamous-cell cancer of the 
cervix who have ovarian tissue preserved as in those who are castrated ? 

The answer to this question awaits future evaluation. It is hoped that in 
5 to 8 years our study group of patients will be of sufficient size to be evaluated 
from this point of view. At present there is an obvious tendency on our serv- 
ice toward early diagnosis of cervical cancer in young women. 


Summary 


1. It appears that ovaries function well when left in situ after extensive 
pelvic surgery. 

2. It is obvious that the majority of patients with preserved ovarian tis- 
sues are better physically and are more contented than a similar group of 
castrates. 

3. It is becoming increasingly evident that ovarian function is of basic 
and vital importance not only to young women but to older women as well. 

4. If the survival rate of our study group can be shown to be as good as 
or better than the survival rate of those who have been castrated, one absolute 
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and unshakable indication for surgery over irradiation will have been estab- 
lished. 


5. It is hoped that this preliminary report will point the way to more in- 
telligent individualization of the therapy for cancer of the cervix in young 
women with early lesions. 


We are grateful to Dr. Conrad Collins, Professor of Obstetrics and Gynecology at 
Tulane University, for referring several young women to us for inclusion in the study. 


We wish to express appreciation for the valuable technical assistance given by Shirley 
Hadley, Buddy Bohn, Horace Baltz, and Mario Calonje. 
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Discussion 


DR. FRANK R. SMITH, New York, N. Y.—I will attempt, in the time allotted, to 
diseuss Dr. MeCall’s Questions 1, 2, and 6. I am in agreement with the essayist on Questions 
3 and 4, and for the reasons presented. 
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Question 1: ‘Does early squamous carcinoma of the cervix metastasize to the ovaries 


often enough to make their preservation in situ hazardous?” 

The essayist cites Henriksen, Behney, and Warren as failing to mention metastases 
to ovaries in extensive studies of autopsy material from patients who died of cancer of the 
cervix, whether treated or not. He could have added that in similar studies Pearson, de 
Alvarez,2 and Virginia Pierece® failed to mention ovarian metastases although Virginia 
Pierce found that in more than 50 per cent of the autopsied patients the disease was limited 
to the pelvis. At Memorial Hospital, in a consecutive series of 304 previously untreated 
patients, 6 patients were found at operation to have ovarian involvement—4 patients with 
Stage IT disease, one each in Stage III and Stage IV. None was in Stage I. Nine patients 
in this series of 304 were treated by exenteration. Of 98 previously treated patients, only 
one patient at operation for the recurrence showed ovarian involvement. While the injec- 
tion of an ink colloid tracer under the mucosa of the rectum shows a surprisingly high in- 
cidence of appearance of the tracer ink in the ovaries, similar injections in the cervix 
showed little or no deposits in the ovaries but most of the ink goes to the pelvic nodes. 
Therefore the evidence seems to confirm the impression of the rarity of ovarian involve- 
ment from carcinoma of the cervix. 


Question 2: “Do the secretions of the normal ovary influence the initiation or recur- 


rence of early squamous-cell cancer of the cervix?” 

Fully aware of the known estrogen stimulation of cervical and vaginal epithelium 
and of the apparent but not proved regression of metastatic ovarian cancer following re- 
moval of the primary source (castration), I agree with the essayist that there is not ade- 
quate evidence to warrant an affirmative answer to the above question. 

Question 6 (and most important question): “Is the survival rate as high in patients 
with squamous-cell cancer of the cervix who have ovarian tissue preserved as in those who 
are castrated?” 

While appreciating the possibility of the sound arguments presented for the retention 
of ovarian tissue in the surgery of early carcinoma of the cervix in young women, many 
more than 27 patients will have to be studied to settle this point. Until further evidence is 
forthcoming, but with an open mind on the subject, I will continue to attempt, as an axiom 
in the surgical treatment of cancer, to start beyond the existing disease and sweep clean 
all possible channels for its extension. This will include ovaries and a large cuff of 
vagina which will probably result in dyspareunia in a large proportion of such patients. 
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DR. CLYDE L. RANDALL, Buffalo, N. Y.—Many operators are easily persuaded to 
remove the uterus, when there is any question as to the malignant or premalignant char- 
acter of a:cervical or endometrial lesion. This might not be so bad if there were not an 
apparently widespread impression that so-called “definitive surgery” is also desirable. Such 
thinking results in removal of the ovaries simply because a hysterectomy was considered to 
be indicated. Since such “suspected” lesions and many early invasive malignancies of 
the cervix now being recognized are detected in relatively younger women, I believe we do 
have an opportunity to preserve ovarian function in a considerable proportion of the pa- 
tients now being treated for early cervical cancer. 

The desirability of removing or preserving the ovaries in younger women treated for 
carcinoma of the cervix shouid not bring forth a review of arguments regarding the advis- 
ability of preserving or removing the ovary when women are subjected to pelvic surgery 
during their climacteric years. 

The more disabling effects that have been ascribed to castration are most likely to 
occur when removal of the ovaries occurs some years before the usual age of the meno- 
pause. We must admit, however, that a considerable proportion of women subjected to 
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bilateral oophorectomy, whether in the management of cervical malignancy or for some 
other indication, do not develop evidences of estrogen deficiency, simply because their 
extraovarian sources of estrogen production maintain adequate levels for many years. 

Even after radical hysterectomy for cervical carcinoma, Liu found that the smears of 
only 27 per cent of 154 such patients indicated a moderate to marked degree of estrogen 
deficiency. A similar persistence of estrogen effect is evident among women castrated by 
the irradiation employed in the treatment of their cervical carcinoma. At the Roswell 
Park Memorial Institute, for instance, Armenia found, one to 8 years following treatment 
of Stage I carcinoma of the cervix by radium only, that only 29 per cent of such patients 
had developed a deficiency type of vaginal smear. After patients with more advanced 
stages of cervical carcinoma had been treated by radium plus intensive roentgen therapy 
only 40 per cent of the patients had developed a deficiency type of smear. However, 
Armenia found a deficiency of estrogen effect in the vaginal smears in approximately 50 
per cent of surgically castrated patients examined more than 6 months after a Wertheim 
operation. 


Even among the castrated women Dr. McCall has regarded as controls, not all, only 
70 per cent, had developed the atrophic changes generally attributed to a lack of estrogens. 
From such observations we might assume that at least 30 per cent of his patients whose 
ovaries were preserved would not have suffered as a result of estrogen deprivation if their 
ovaries had bpen removed, and, therefore, that at least 30 per cent of his patients gained 
nothing to compensate for the risks inherent in the preservation of their ovaries. 

There are also other limitations to the practical value of preserving the ovary while 
performing a supposedly adequate operation for early carcinoma of the cervix. 


When we restrict our selection of cases, not only to women under 40, but to those with 
early Stage I lesions, the incidence of suitable cases seems a small proportion of the whole 
problem. For the young women with early lesions, however, I believe that such individual- 
ization of treatment as Dr. McCall suggests would lead to a type of improvement long over- 
due in the management of this disease. Anatomically adequate but less heroically “en bloc” 
dissections might permit us to report the number of years our patients have lived—rather 
than the years they have survived. 

The risk of ovarian malignancy has been shown to be somewhat less than 9 cases per 
1,000 women after the fortieth year. The risk of benign neoplasia and troublesome cystic 
changes developing after 40 will be even less if, at the time the ovary is preserved, we do 
two things: first, bisect the ovaries in order to make certain that early neoplasia is not 
present, and, second, leave the carefully inspected ovaries out on the parietal wall of the 
pelvis, suspended by infundibulopelvic ligaments and adjacent peritoneum, without suturing 
the ovarian pedicles into the peritonization over the vaginal cuff. For years I have made 
it a practice, during the performance of hysterectomy for benign disease, so to suspend 
the ovaries on the parietal wall of the pelvis and feel reasonably certain that the ovary 
ean be expected to survive when it has been so preserved. We have recently reported a 
study in which vaginal smears indicated an estrogen deficiency in only 23.4 per cent of 
women examined 5 to 10 years—and in only 29.3 per cent of the women examined more 
than 10 years—after abdominal hysterectomy for benign disease. 


Dr. McCall has emphasized the desirability of preserving the tube if the ovary is 
to be preserved, and our experience suggests no need to remove the tube simply because its 
fimbriated end has been sealed by peritoneal adhesions. We should be impressed by the 
fact that Dr. McCall reports a persistence of estrogen effect in all 27 of the cases in which 
the ovaries had been preserved and I believe there should be more general acceptance of the 
probability that the ovary survives and continues to function when preserved at the time 
of hysterectomy. I do object, however, to Dr. McCall’s implication that we cannot expect 
to demonstrate ovarian function after the patient’s forty-fifth year. There is considerable 
evidence that many ovaries continue to produce estrogens in many women for many years 
after cessation of their periods. 
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A most significant point concerns the expressed belief that the presence or absence 
of estrogen effect has nothing to do with the pathogenesis of cervical cancer or the prog- 
nosis of the patient so affected. If this is correct, it must also be true that whenever the 
treatment of cervical carcinoma results in the discomforts or dysfunctions which often 
follow castration, there is no reason to withhold replacement therapy. This appears to be 
a matter of importance because after castration the incidence of atrophic changes due to 
estrogen deficiency is considerable. We cannot assume that extragenital sources of estro- 
gen production will protect younger women from the undesirable effects of castration. We 
have recently reported a series in which 39 per cent of women examined in less than 5 years 
had developed moderate to marked evidences of estrogen deficiency; 45 per cent of those 
examined 5 to 10 years and 62 per cent of those examined more than 10 years after castra- 
tion had developed similarly noticeable degrees of atrophic change. Without ovarian fune- 
tion “the change” soon becomes evident in most women. 


This report should stimulate additional study and other careful appraisals. In the 
posttreatment evaluation of the caliber of the vagina and the elasticity of pelvic soft tis- 
sues, it would be helpful to try to determine when fixation and loss of mobility of the 
vagina are due to castration and secondary to atrophic change, and when such fixation and 
vaginal constriction are primarily the result of postirradiation changes. Periodic examina- 
tions of women whose early cervical carcinoma had been treated by operation, without 
preliminary irradiation would provide part of the answer, but interpretation will be diffi- 
cult. In some cases, preservation of mobility, the caliber of the vagina, and elasticity of 
the parametrium will, of course, be due to the effects of extrapelvic sources of estrogen as 
well as to the lack of postirradiation changes. 


Dr. McCall has rightfully emphasized evidence that squamous-cell carcinoma of the 
cervix rarely extends to the ovary, and I suspect that at least this one point will be gen- 
erally conceded. I hope that many will also agree that preservation of the ovary contrib- 
utes enough to the patient’s subsequent comfort and well-being to justify the risk of 
later ovarian disease. To those who so believe, surgery will be recognized as a means of 
avoiding the postcastration atrophic changes so long regarded as inevitable when malig- 
nancy involves the pelvis. To the Wertheim surgeons Dr. McCall has offered a convince- 
ingly different indication for the surgical rather than the irradiation treatment of cervical 
cancer. 


It will be a strange line for the surgeon, however, to claim superiority, not on the 
basis that danger can be totally excised, but rather on the basis of what can be preserved. 
We now find cervical carcinoma early and treat it so well that a majority of patients now 
survive more than 5 years. Is it not time to consider modifying the treatment so that 
those we cure may live with bodies more nearly normal than many present-day survivors 
possess ? 


DR. W. G. COSBIE, Toronto, Ont.—I think it is rather unfortunate that, in the 
presentation of a comparative series of cases this morning, the patients who were treated 
by radiotherapy were included with the surgically treated patients in whom the ovaries 
have been removed. The vagina is markedly changed in the patient who is treated by 
radiotherapy, and, if we stop to think of the guiding principle in the proper radiation 
treatment of cancer of the cervix, we must admit that this demands thorough irradiation 
of the vagina. For my own part I am inclined to believe that the vaginal changes depicted 
are more dependent upon irradiation fibrosis and avascularity than on the destruction of 
the ovaries. 


In our clinic we are trying to justify the surgical treatment of more patients with 
eancer of the cervix. One group of patients whom we prefer to operate upon are young 
women with early lesions because we have found that following radiotherapy the postradia- 
tion state of the vagina has often made marital relations almost impossible. I wonder 
whether in the future the maintenance of ovarian secretion will really be found to have 
very much effect in the postoperative state of the vagina in young women, 
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DR. JOE V. MEIGS, Boston, Mass.—I think the ovary should be conserved for two or 
three reasons. One certainly is that women may develop osteoporosis following ovarian 
failure. This comes along about the sixtieth or seventieth year, about 20 years after the 
menopause, so that if you castrate a young woman of 25, by 45 she may be liable to have 
osteoporotic bones. 

Another reason is that I think castration is very upsetting to a woman mentally. A 
castrated woman may feel inferior to her husband who has his gonads. For this reason 
it is very important that the ovaries be conserved. Interestingly enough, however, having 
done a great many radical surgical procedures and followed the patients for a long time 
and having asked about sex relationship, I am astounded to note how well it goes. In only 
one case has a divorce taken place for that particular reason. 

The studies of Dr. Lombard in Massachusetts, showing that cancer of the cervix is 
most frequent in young women who marry at age 20 or younger and who therefore have a 
great sex urge, are impressive. Also patients in large tumor clinics who have had radiation 
or surgical castration for cancer of the cervix rarely complain of “hot flashes.” In addi- 
tion, Dr. Ruth M. Graham finds cornified epithelial cells in patients who have been eas- 
trated, both surgically and by radiation, years after their treatment. In other words, there 
is an extraovarian source of estrogen. For these particular reasons, I have a feeling that 
ovarian secretion may have something to do with cancer of the cervix. 

I would also like to ask, What do you do about the vagina? After the most radical 
surgery for cervical cancer we take out a great deal of the vagina. Does the vagina en- 
large or does the husband simply accept the situation? 


DR. ERNEST PAGE, San Francisco, Calif—Dr. McCall has told us that a castrate 
is not as happy as the woman who still has ovaries, and I think we will accept that. He 
touched very lightly, however, on the value of replacement therapy. I believe he said that 
we cannot rely upon synthetic estrogens to take the place of the ovaries. This could be 
true, but where are the objective data to establish this point? 


The ovary is supposed to synthesize estradiol. So do pharmaceutical firms. Both are 
synthetic hormones and presumably identical. Dr. McCall compares his ovarian-conserva- 
tion group with a control series of radiated patients who apparently received no estrogens. 
He obviously does not fear estrogens in treated cancer cases or he would not leave the 
ovaries in; so I presume that all of his patients castrated by surgery or radiation will re- 
ceive estrogens from now on. 


He has cited the danger of earlier coronary disease in castrated women. He has 
pointed out the problems of osteoporosis and atrophy of the vaginal mucosa. As far as 
I know, oral estrogens can prevent all of these problems. Wherein lie the hazards of cas- 
tration plus replacement therapy other than the psychological awareness of castration em- 
phasized by Dr. Meigs and Dr. Randall? What objective data do we have that the physi- 
cal hazards due to estrogen deprivation cannot be prevented by estrogen replacement? 


DR. McCALL (Closing).—I am grateful to Dr. Smith for emphasis on the studies which 
seem to bear out that the ovary is indeed a rare site for metastasis in early carcinoma of the 
cervix. I certainly agree that it will take a great many more cases and another 5 or 10 years 
before we can come to any final conclusion about survival rate. 


Dr. Randall raised the question as to the difference between surgical oophorectomy 
and castration by irradiation. This is a question that we are very interested in, but can- 
not answer at this time. Dr. Cosbie also brought up a question as to whether it is the 
removal of the ovaries or the irradiation effect that causes the undesirable reactions 
described. We have both types of patients in our control group and will continue with 
this study. We hope to delineate some differences between these two groups. Our prelimi- 
nary impression is that there is greater pliability of the pelvis in the oophorectomized 
patient than in the irradiated patient, who is much more apt to have significant fibrosis 
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and fixation. When only oophorectomy is done, however, the atrophic changes in the vagi- 
nal mucosa do occur. We must remember, too, that there are other aspects of ovarian func- 
tion than reproduction and local hormone effect. The extragenital effects are undoubtedly 
of great importance and there are a great many metabolic activities in relation to these 
that need to be studied further. 


Dr. Meigs, it has become quite obvious to us that these young women with retained 
ovarian tissue, even though two thirds to three fourths of the vagina has been excised, 
exhibit remarkable lengthening of the vagina after several months of regular sexual inter- 
course. 


In answer to Dr. Page, I believe to assume that exogenous estrogens are as good as, 
or can be administered in as ideal physiological doses as, estrogens from normal ovaries 
is stretching it a bit. We do not believe that we can accomplish this at the present time 
and certainly more complete studies need to be done along this line. There may well be 
other, as yet unidentified, substances secreted by the ovaries which are of greater impor- 
tance than estrogen. Whatever the final answer may be, it appears to me that the burden 
of proof must fall upon those who maintain that synthetic substances are more desirable 
than the natural secretions from the normally situated ovary. 
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THE TEAM APPROACH IN CERVICAL NEOPLASIA* 


Joun A. Watz, M.D., RENE Mastrovito, M.D.,** anp 
Davip M. Eart, M.D., Houston, TExas 


(From the Department of Obstetrics and Gynecology, Baylor University College of Medicine) 


N ATTEMPT has been made to evaluate the Manchester technique of radium 
therapy in squamous-cell carcinoma of the cervix supplemented by the 
delivery of a cancerocidal dose of x-ray to the parametrium. Twelve different 
gynecologists and one general radiologist in a metropolitan area have cooperated 
in this survey. The treatment has been under the direction of one radiologist and 
the radium implantation has been in the hospital of the gynecologists’ choice. 
X-ray therapy has been administered in the office of one of the coauthors 
(D. M. E.). 


Two hundred patients have been screened and there have been a total of 
166 patients available for study. The remainder of the 200 had to be exeluded 
because they were not treated with the Manchester radium technique. All of 
these individuals have undergone therapy sinee 1950 and 126 (75.9 per cent) 
are alive without any evidence of disease. There have been 29 who have 
succumbed to cancer; 7 have died from other causes; and 4 have been lost to 
follow-up. One hundred twenty-eight were treated over 2 years ago and 38 less 
than 2 years from the present time. The average milligram hour dosage of 
radium has been 9,690 and has remained rather constant except in the Stage III 


lesions. 
Radium Therapy 


The Manchester method of radium therapy has been employed, with the use 
of the plastic ovoids without fixation except for the vaginal packing in 111 
instanees and the Manchester ovoids as modified by Fletcher in 55 eases. The 
choice of this Manchester method has been the result of the strong influence of 


Fletcher and has been widely accepted, particularly by the gynecologists in our 


community (Table I). 


TABLE I. Type or Rapium APPLICATOR 


Brass ovoids 55 
Plastic ovoids (J. A. W.) 39 
Others 72 


111 
Total 166 


*Presented at the Sixty-eighth Annual Meeting of the American Association of Obstetri- 
cians and Gynecologists, Hot Springs, Va., Sept. 5 to 7, 1957. 
**Present address, St. Vincent’s Hospital, New York City. 
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This experience has demonstrated better fixation by the radium applicator 
as compared to that obtained through vaginal packing alone. It appears from 
the data in this particular survey that no significant difference in the incidence 
of complications has been demonstrated. Radium treatment consists of two 
applications of 72 hours each. Whenever possible, the tandem and ovoids are 
used at the same time. The interval between applications is 11 days. In order 
to take advantage of the size of the vagina, radium therapy is administered 
prior to the external radiation. 


The loading in our technique has been 15 mg. in the small, 20 mg. in the 
medium, and 25 mg. in the large cylinders. In the uterine tandems there have 
been 15, 10, and 10 mg. in the 3 inch tandem, 15 and 10 mg. in the 2 inch tandem, 
and 15 mg. in the 1 inch tandem. These loadings have not been altered signifi- 
cantly in accordance with the gross extent of the disease nor the histologic 
type of tumor. When more than two treatments are given, applications are 
administered at 7 day intervals. 


ig. 1.—Fletcher brass vaginal applicators, cervical tandems, instrument for insertion of 
tandem, plastic jackets to fit over the vaginal applicators. 


The Manchester system appears to afford a better depth dose through the 
use of a greater diameter in the vaginal applicator which takes the greatest 
advantage of the law of inverse squares. The principal modality is treatment 
of the primary neoplasm in the midline by radium. The radium dosage in this 
study has remained rather constant and is presented in terms of milligram 
hours since this appears to be an acceptable base line for comparison with other 
techniques. The statement of dosage in terms of milligram hours’ exposure 
when radium is placed in the cervix or uterus seems to be appropriate since 
the geometric factors are somewhat the same in all cases... It is much better, 
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however, to state dosage in terms of the roentgen unit at certain particular 


points of reference such as point A, point B, specific areas in the bladder, 
rectum, ete. 


TABLE II. SraGEe or DISEASE, AVERAGE DosAGE IN MILLIGRAM Hours, AND RADIUM APPLICATOR 


AVERAGE DOSAGE | AVERAGE MG. HR. | AVERAGE MG. HR. 


STAGE NO. OF PATIENTS (MG. HR.) IN TANDEM IN OVOIDS 
Stage I 81 10,003 3,956 6,058 
Stage II 66 9,770 4,042 5,653 
Stage IIT 19 8,615 3,325 5,288 
Total 166 9,690 3,918 5,809 


The radium dosage is comparatively high but it has been essentially the 
same in all of the Stage I and Stage IT neoplasms and the average has dropped 
below 9,690 mg. hr. only in Stage III lesions which have distorted the anatomy 
of the vagina to such an extent that the large applicator could not be utilized. 
The differential loading afforded by the small, medium, and large ovoids in the 
Manchester system is another means of increasing the effectiveness of the radium. 
Larger radium sources can be put in larger ovoids so that immediately adjacent 
tissue will receive a relatively smaller dose compared to the dose at a further 
point ; that is, the dose rate very close to the needle falls off rapidly as one moves 
away from it compared to the rate of fall off farther away (Table II). 

The various methods of application of radium may be outlined as follows: 


A. Sources: 10 mg. tubes 


Length 21.1 mm. 
Active length 16 mm. 
Diameter 2.8 mm. 


15 mg. tubes 

Length 22.5 mm. 
Active length 16.0 mm. 
Diameter 2.9 mm. 


B. Intracervical: Plastic tubes which contain one, two, or three sources in 
tandem, depending upon the length of the uterine canal, with a 15 mg. 
tube in the end of the tandem toward the fundus. 


C. Intravaginal: Plastic ovoids: 


Large—3 em. diameter—with 1 em. spacer 
with 0.5 em. spacer 


Medium—214 em. diameter—with 1 em. spacer 
with 0.5 em. spacer 


Small—2 em. diameter—with 1 cm. spacer 
with 0.5 em. spacer 


D. Brass Fletcher applicators (as well as the plastic ovoids) have the same 

diameter as the Manchester ovoids but not the shape of an isodose surface. 
They are brass or steel cylinders with a 2 em. diameter and include 
plastie jackets of two thicknesses to make medium and large sizes, 21 
and 3 em. in diameter. This applicator takes full advantage of the 
anatomy of the vagina and allows for an increase in the point-source dis- 
tanee. This permits greater increase in the total number of milligram 
hours and therefore, greater volume of adequate radiation.* 
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X-ray Therapy 


The actual or potential route of spread between the leaves of the broad 
ligament and in the node-bearing areas of the parametrium is reached by means 
of deep x-ray therapy. Details of the external radiation are described below: 


A. Factors: 253 kv., filter: inherent, 0.25 mm. Cu., added Thoraeus (0.44 
mm. Sn. + 0.25 mm. Cu. + 1.0 mm. Al.) 


Mean value layer 2.25 mm. Cu., target-skin distance 50 em., roentgens 
per minute 30 r. 


B. Fields: The midline is protected by a lead strip 3 mm. thick and 15 em. 
long. The width of the strips are 4, 5, and 6 em. to correspond with the 
size of the previously used vaginal applicator. Two anterior and two 
opposing posterior portals are used. The length of the portals has varied 
between 12 and 14 em. The width has varied between 5 and 8 em. 


Fig. 2.—Plastic Manchester vaginal ovoids and cervical tandems. 


Compression is no longer used on portals which measure 18 em. or less 
and it is recommended that the anteroposterior or posteroanterior 
measurements be checked at each treatment. The posteroanterior 
measurement is usually at least 1 em. greater than the corresponding 
anteroposterior diameter. The two anterior portals are treated one day 
and the posterior portals are treated the following day. Each portal 
receives 300 r (air) daily. The depth dose is a variable and can be used 
to complement the intracavitary radium dosage. 


The lead strip employed in the external x-ray therapy varies in accordance 
with the amount of radium dosage previously delivered. The main point of 
emphasis is that the midline should be screened by means of a lead strip in 
order that only the paralethal zone and node-bearing area in the broad ligament 
will be treated without overdosage in the midline. It has been learned, and 
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can be shown in this group of patients, that it is imperative for the tumor dose 
to be accurately caleulated prior to the administration of x-ray therapy. The 
dose from the radium to the pelvie lymph nodes is comparatively low and external 
radiation is an important factor. The retroperitoneal measurements have been 
done in a previous study and it is shown that the dosage to the principal node 
and the hypogastric groups will range from around 1,000 gamma roentgens (low 
position of the radium system with a medium tandem) to 2,500 gamma roentgens 
(high position with a large tandem) for the whole radium system.’ Probably 
more attention should be given to a careful estimation of the contribution from 
the radium to this area before one supplements the dosage from external radia- 
tion. 


Analysis of Dosage and Results in Five Groups of Patients According to 
Amount of X-ray Dosage 


There have been 24 patients who have had 4,000 r or more x-ray delivered 
to the parametrium and 5 have suffered severe complications. All were treated 
over four years ago and 9 are dead. One is lost to follow-up and is, therefore, 
classed as a radiotherapeutie failure. Two of these individuals who had 
colostomies were in the Stage I group and both have had intestinal resections 
with re-establishment of the continuity of the bowel. Their original therapy 
was over 4 years from the present time. Radiation stricture was severe enough 
in one of the Stage II women to cause death 4 years after the beginning of 
therapy and a second patient had resection of the cicatricial segment of bowel 
and restoration of continuity and is now living and well 4 years from the time 
of initiation of therapy. One in the Stage III group had a rectal abscess which 
drained spontaneously, and is now living and well 4 years following treatment. 
As a result of the experience gained from these complications this large dose 
of 4,000 r has not been employed in the past 4 years (Table III). 


TABLE III, Tumor Dosek, CLINICAL Stace or DISEASE, AND COMPLICATIONS, AND SURVIVAL 
IN 24 PATIENTS 


4,000 R X-RAY STAGE I STAGE IT STAGE III 
No. of Patients 6 14 4 
Complications 2 2 1 
Dead 2 6 1 
Lost to follow-up 0 0 1 
Treatment over 2 years 6 14 4 
Treatment under 2 years 0 0 0 
Average mg. hr. radium 10,766 10,072 7,871 


Twenty-five women who had 3,500 to 4,000 r x-ray were all treated 2 years 
or more ago. Twelve of the group are dead; one death was directly due to radio- 
necrosis. One woman had damage to the small bowel which was adherent to the 
anterior abdominal wall as a result of previous surgery. The intestinal loop 
was resected and continuity of the bowel restored at the time of the primary 
operation. She has been well for over 5 years (Table IV). 


TaBLE IV. ‘Tumor Dose, STaGE or DiseASE, COMPLICATIONS, AND SURVIVAL IN 25 PATIENTS 


3,500-4,000 R X-RAY STAGE I STAGE II STAGE III 
No. of patients 7 12 6 
Complications 1 0 1 
Dead 1 8 3 
Lost to follow-up 0 0 0 
Treatment over 2 years 7 12 6 
Treatment under 2 years 0 0 0 
Average mg. hr. radium 9,767 9,906 2 
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There have been 49 patients who had 3,000 to 3,500 r x-ray, 29 of whom 
were treated over 2 years ago, leaving a total of 20 who received this dosage 
during the past 2 years. Seven of the group are dead and 2 have been lost to 
follow-up. There was one in the Stage I group who developed a radiation ulcer 
in the bladder which responded favorably to conservative management (Table V). 


TABLE V. Tumor Dose, Stace or DisEASE, CoMPLICATIONS, AND SURVIVAL IN 49 PATIENTS 


3,000-3,500 R X-RAY STAGE I STAGE II STAGE III 
No. of patients 26 18 5 
Complications 1 0 0 
Dead 1 3 3 
Lost to follow-up 1 1 0 
Treatment over 2 years 14 13 2 
Treatment under 2 years 12 5 3 
Average mg. hr. radium 9,742 9,240 9,232 


Twenty-three patients have had less than 3,000 r x-ray, 11 of whom were 
treated over 2 years ago. Two have died, but only one from eaneer. Two of the 
individuals in this group deserve special comment. One died of a stroke at the 
age of 74, 2 years following treatment. She had severe diabetes at the time 
of the therapy, and serious heart trouble. A second patient, 73 years of age 
at the time of the initiation of therapy, lived less than a year before there was 
evidence of generalized metastasis. She is still living and has no palpable 
evidence of disease in the pelvis (Table VI). 


TaBLE VI. Tumor Dosg, Stace or DiIsEASE, COMPLICATIONS, AND SURVIVAL IN 23 PATIENTS 


UNDER 3,000 R X-RAY STAGE I STAGE II STAGE II 
No. of patients 8 12 3 
Complications 0 0 0 
Dead 0 2 0 

Lost to follow-up 0 0 0 
Treatment over 2 years + 6 ] 
Treatment under 2 years + 6 2 
Average mg. hr. radium 10,639 9,885 7,650 


The 45 patients who had no x-ray therapy have been an interesting group. 
Complete reliance has been placed on the radium for destruction of the neoplasm 
of the cervix. Thirty-eight were treated over 2 years ago and 7 in the past 2 
years. Six of the group are dead and in 4 instances death was proved to be 
from other causes than eaneer. It might be interesting to note that among these 
there were 3 who were over 75 years of age at the time treatment was begun. One 
lived less than a year following her treatment and died of heart failure. This 
woman was 5 feet, 3 inches tall and weighed 208 pounds and was considered 
too obese for adequate external radiation. The Stage II group included 3 
who were quite elderly and serve to demonstrate the diffieulty in arriving at 
statistical evaluation when such individuals have to be ineluded as radio- 
therapeutic failures. There was a 76-year-old woman who had radium and 
died of a heart attack before the radium could be introduced the second time. 
An 83-year-old woman died of pneumonia 3 months following the beginning of 
her treatment. <A third was 82 years of age, lived 3 years, and then died, 
following which an autopsy showed cancer of the breast but no evidence of the 
squamous-cell carcinoma of the cervix. <A third woman, who had Stage III 
disease, had very severe arthritis, was 61 years of age, and died less than one 
vear following the beginning of her treatment (Table VIT). 

Our experience with external x-ray has indicated that 3,000 to 3,500 r 
tumor dose ean be delivered with a fair degree of safety. X-ray dosages to the 
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midpelvis in excess of 3,500 r seem to add very little to the probability of cure 
and greatly increase the risk of radionecrosis and consequent untoward effects 
(Table VITT). 


TABLE VII. STAGE or DISEASE, RADIUM DosaGE, COMPLICATIONS, AND SURVIVAL IN 45 PATIENTS 


NO X-RAY STAGE I STAGE II STAGE III 
No. of patients 34 10 1 
Complications 0 0 0 
Dead 2 3 1 
Lost to follow-up 1 0 0 
Treatment over 2 years 28 9 1 
Treatment under 2 years 6 1 0 
Average mg. hr. radium 9,966 9,999 9,576 


COMPLICATIONS AND SURVIVAL 


TABLE VIII. X-ray Dose: 


DOSAGE OF No. OF COMPLICATIONS | DEATHS ay 
X-RAY ROENTGENS PATIENTS NO. | % | NO. | % 
4,000 r 24 5 21 10 42 
3,500-4,000 r 25 2 . 12 48 
3,000-3,500 r 49 1 2 9 18 
Under 3,000 r 23 0 0 1 from carcinoma 4 

1 other 4 
No x-ray 45 0 0 2 from carcinoma 4 
5 other 
Survival 


Fifty-nine patients were treated over 5 years ago. Twenty are dead, 15 
from eaneer and 5 from other causes. Thirty-eight are alive and well without 
any evidence of disease. A summary of this group indicates that of those 
treated over 5 years ago, 79 per cent in the Stage I and 51 per cent in the 
Stage II group are alive and well. This seems to be in line with the generally 
aecepted optimal results of therapy of this disease. The figures are relatively 
small but probably we are justified in recognizing this as a significant means of 
evaluation of the therapy administered by a number of doctors treating their 
own patients in private practice (Table IX). 


TABLE LX. SuRvVIVAL FoR Over 5 YEARS IN 59 PATIENTS 


l STAGE I | STAGE II STAGE II 
Patients treated 24 29 6 
Alive 19 (79.1%) 15 (51.7%) 4 
Dead 4 (3 of Ca) 14 (10 of Ca) 2 
Lost to follow-up 1 0 0 ; 


TABLE X. SuRVIVAL FoR 2 TO 5 YEARS IN 69 PATIENTS 


| STAGE I | STAGE | STAGE I 
Patients treated 36 25 8 
Alive 33 (91.7%) 18 (72%) 3 
Dead 2 (1 of Ca) 6 4 
Lost to follow-up 1 1 


Of 69 patients treated in the 2 to 5 year group 12 are dead, 10 from cancer 
and 2 from other causes. Three are lost to follow-up. The 2 to 5 year series 
seems to hold to the general percentage. It is usually estimated that about 20 per 
cent of the patients living at the end of 2 years will die of cancer within 5 


years (Table X). 
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Of 128 patients treated over 2 years ago, 32 are dead, 25 from cancer and 7 


from other causes. Four are lost to follow-up. Ninety-two are alive and well 
without evidence of disease. 


Table XI includes those treated 2 years or more from the present time. 
It appears convincing from a biometrical standpoint, since it falls in line with 
the generally accepted therapeutic successes in the treatment of squamous-cell 
carcinoma of the cervix. Of the patients who have been treated, 86.7 per cent 
in the Stage I group are alive and 61 per cent in the Stage II group without 
evidence of disease 2 years or more since the initiation of therapy. 


TABLE XI. 


SURVIVAL OVER 2 YEARS IN 128 PATIENTS 


| STAGE I | STAGE II | STAGE III 
Patients treated 60 54 14 
Alive 52 (86.7%) 33 (61%) 7 
Dead 6 20 6 
Lost to follow-up 2 1 1 


Conclusions 


1. The Manchester technique of radium therapy in carcinoma of the 
cervix has proved practical in the hands of a team consisting of a radiologist 
and gynecologists in private practice. 

2. An evaluation of a series of 166 patients so managed, with supplementary 
external radiation with the use of split fields, indicates that this therapeutic 
approach is safe when the external tumor dose does not exceed 3,500 r x-ray. 
The tumor dose must be carefully predetermined when therapy is initiated. 

3. The radium dosage is individualized by means of differential loading 


of an applicator, the diameter of which is chosen on the basis of the aecommoda- 
tion afforded by the anatomy of the vagina. 
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Discussion 


DR. THOMAS C. PEIGHTAL, New York, N. Y.—Dr. Wall has been one of the pioneers 
in this country in the use of Manchester type ovoids in conjunction with tandem canal 
application of radium for cervical malignancy. In his hands and in those of his co-workers 
there has been no great difficulty in maintaining the position of these radium sources in the 
vagina by packing alone, although he states that a better stability can be obtained by the 
Fletcher applicator with its interlocking two-bladed handles. The dosage in the individual 
units of this modified Manchester system can be varied readily to conform to the anatomy 
of the uterus and vault so that the sum total of radium radiation delivered may be kept 
fairly constant. In the cases here reported this dosage has averaged 9,690 mg. hr., of 
Which approximately 40 per cent is in tandem in the canal and 60 per cent in ovoids fitted 
to the vaginal vault and fornices. In some of the Stage I and Stage II cases this total 


radium dosage has been carried as much as 1,000 mg. hr. higher than the average just given 
for the whole group. 
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These amounts of radium dosage are somewhat higher than those used in many of our 
clinics but when combined with the x-ray therapy in the proportions carefully estimated hy 
the essayists, only a minimum of complications have ensued in the whole group reported upon. 

One of the most valuable aspects of this paper is the statistical analysis of these 
complications. This study, based on a grouping of the cases according to the various amounts 
of high-voltage roentgen therapy used in conjunction with a fairly uniform employment of 
radium dosage, has led the authors to conclude that supplementary x-ray dosage of more 
than 3,500 r is unsafe inasmuch as most of the major intestinal complications occurred with 
dosages from 3,500 to 4,000 r or more. This is worthy of comment since many of our clinics 
employ between 4,000 and 5,000 r with supervoltage machines and obtain few such complica- 
tions. 

One must search further, therefore, in Dr. Wall’s statistics for another explanation of 
his eases of damage to the intestines. One notes in his Table III that 24 patients had 
4,000 r or more x-ray delivered to the parametrium, and 5—approximately 20 per cent—had 
severe complications. In this same table one notes also that the average radium dosage in 
the Stage I cases was 10,766 mg. hr. and in the Stage II cases 10,072 mg. hr.—both con- 
siderably more than the average dose of 9,690 mg. hr. used in the total group. It seems, 
therefore, that the incidence of complications might have resulted, not so much because 
4,000 r was given, but because it was added to an already higher than average radium 
dosage. 

Considering the author’s feeling that external x-ray therapy to the parametrium should 
be kept below 4,000 r or possibly more nearly to 3,500 r, one might question whether adequate 
dosage is thereby being delivered to the node-bearing area near Point B. It might be pref- 
erable, therefore, to limit the central radium radiation dosage to an amount that would 
allow the use of between 4,000 and 5,000 r in supplementary x-ray therapy to the midpelvic 
plane. 

Beyond these remarks we have no criticism of the method of therapy used, the radium 
containers, the loading technique, the timing of its application, or of the relative proportion 
of radium dosage which locates about 40 per cent of its total within the canal and 60 per 
cent in the vault and fornices. 

We are not expert enough to criticize the factors given for the 253 kv. x-ray machine 
used. Consultation with our radiotherapeutist has produced no criticism of Dr. Wall’s 
reported standards, the fields used, or the daily dosage given. It might be pointed out, 
however, that, with the average 250 kv. machine and the use of only 4 portals as described, 
it is very difficult to deliver a dosage of over 4,000 r to the midpelvic plane parametrium at 
Point B unless additional lateral or genital portals are employed. 

In this paper the total number of patients is adequate both for an assessment of the 
therapy used, as to its applicability and effectiveness, and for estimation of end results. 
While only 59 of the 166 cases reported were treated over 5 years ago the salvage in these 
is admirable (79 per cent in Stage I and 51.7 per cent in Stage IL), and there is every 
prospect that comparable results will be maintained in the additional 69 patients treated 
2 to 5 years ago. 

As stated in his introduction Dr. Wall has endeavored to evaluate the Manchester 
technique in the hands of a group of 12 gynecologists with the assistance of the same 
radiologist and thus to emphasize that this is a good basic technique for the treatment of 
cervical malignancy which can be well utilized by any competent gynecologist whether he 
specializes in cancer therapy or not. Toward this aim Dr. Wall succeeds convincingly in his 
paper. One can find little to criticize adversely and much to praise; for, should we all treat 
our eases as meticulously as does the author, salvage figures would be vastly improved and 
the overload on the large cancer centers could be lightened materially. 


DR. FRANKLIN L. PAYNE, Philadelphia, Pa.—My discussion will be confined to the 
consideration of five points: the team approach, the technique and dosage measurement of 
the radium application, the survival rate, the incidence of complications, and the conclusions 
as to safe x-ray dosage. 
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The team approach entailing the cooperative effort of 
radiologist as to both policy of technique and available follow-up data (97 per 
highly commendable. 


12 gynecologists and one 


cent), is 
To enlist and maintain the cooperation of 12 gynecologists in such 
an effort reflects an almost superhuman degree of tenacity and tact. Indeed, it convinces 
one that all of the Texas oil is not exported—some must be retained for the purpose of local 
lubrication. 

The general technical policy of radium first has many advocates. We prefer to use 
x-ray first for many reasons—one of which is the utilization of the computed x-ray tissue 
dosage as a guide to both the choice of technique and the projected tissue dosage at the 
time of the radium application. The Manchester ovoids or the Fletcher modification permits 
adequate individualization in accord with the local anatomy at the time the radium is applied. 
The importance of source spacing, in the interest of greater depth dosage with less contact 
damage, should be re-emphasized, particularly in view of the fact that probably the most 
widely used rigid appliance for radium application permits this advantage to a very limited 
extent. As to the expression of dosage Dr. Wall says: ‘‘The statement of dosage in terms 
of milligram hours’ exposure when radium is placed in the cervix or uterus seems to be 
appropriate since the geometric factors are somewhat the same in all cases. It is much better, 
however, to state dosage in terms of the roentgen unit at certain particular points of refer- 
ence such as Point A, Point B, specific areas in the bladder, rectum, ete.’’ With the latter 
statement we agree wholeheartedly. It is better not only to state dosage in terms of tissue 
units, but also to think in these terms as to both the potential cancer-bearing areas and the 
contiguous vital structures. The difficulty with precalculated dosage tables is their failure 
to consider the effects of individual alteration, which may be deliberate or inadvertent, in 
spacing and alignment of the radium sources. Such alteration may well be great enough to 
produce a decided difference between the actual and the precalculated tissue dosage. 

Dr. Wall’s material is divided into 5 groups according to the x-ray dosage as expressed 
in terms of tissue units, from 4,000 r downward. He states that probably more attention 
should be given to a careful estimation of the dosage from the radium before one supple- 
ments it with the dosage from external radiation. This is true for computation of dosage 
from the first modality—whether it be radium or x-ray—for it should serve as the basis for 
‘calculation of dosage to be derived from the second source. 

Despite these theoretical considerations, which are recognized and pointed out with 
characteristic insight and candor by Dr. Wall, his results are excellent as to both survival 
rates and major complications. Sixty-four per cent of those treated more than 5 years ago 
are now living, in contrast to our last 5 year series with a 49 per. cent survival rate. In 
Dr. Wall’s 2 to 5 year group the survival rate is 78 per cent against 62 per cent in our 
similar series. It is true that his samples are small and his material is weighted to the side 
of earlier stages (1 and [1) but his therapeutic success in each stage is far better than the 
average. 

No modern report on the>results of radiation therapy is complete without consideration 
of its complications. In this report the figure of 8 such complications in 166 treated pa- 
tients (4.8 per cent), or 6 such accidents in 128 survivors (4.6 per cent) is commendable. 
In the attainment of a 49 per cent 5 year survival in our 1945-1950 series, we raised the 
incidence of maiming complications to 18 per cent. Since then, by means of orthographic 
control, the major complication rate has been reduced to 8.5 per cent and the survival rate 
has not suffered. 

It is entirely possible that Dr. Wall’s complications were not due to the x-ray therapy. 
A 4,000 r x-ray dosage should not exceed the limits of safety provided the radium dosage 
is held within reasonable bounds. Most of our patients receive this amount by x-ray, but 
the unitage is carefully computed for each patient and this computation is used as a base 
upon which to ecaleulate the additional dosage to be derived from the radium. The same 
system could be used to advantage when the local therapy precedes the external therapy. 
Furthermore, Table III in the report (the 4,000 r table) indicates that the number of 
milligram hours of radium exceeded that in any of the other tables for both Stage I and 
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Stage IL cases and the high incidence of complications in this group may be due in part 
to this fact. Either alteration in alignment or differential individualized source spacing 
also may have resulted in excessive radium lateral dosage that was not appreciated prior to 
the administration of the x-ray therapy. 


With the modern knowledge of radiation physics, cancerocidal ionization dosage, and 
normal vital organ tissue tolerance, the philosophy of undertreatment in the hope of local 
destruction and devitalization or that of overtreatment with acceptance of the high complica- 
tion rate should give way to that of individualized, accurately calculated tissue dosage, to be 
tempered by clinical experience and judgment. Both this knowledge and judgment possessed 
by gynecologists with radiation know-how, such as Arneson, Lewis, Hahn, Sehmitz, and the 
author of this paper, Wall, if properly disseminated, may well increase the survival rate and 
decrease the complication rate to a point at which radiation will regain its former position 
as the proper treatment for cancer of the cervix. 


DR. HERBERT E. SCHMITZ, Chicago, Ill—Dr. Wall has pointed out the most im- 
portant single factor in cancer therapy, namely, that it takes cooperation of a number of 
especially trained individuals. I know that he has included in his group a pathologist and 
a radiologist, and he himself has thorough surgical knowledge and ability. Some time ago 
in a study which we called ‘‘Haphazard Treatment for Carcinoma of the Cervix,’’ I stated 
that it requires an especially trained individual to treat cancer properly. 


In this haphazard series that had six hundred and some odd cases, we found that those 
with the best recovery rate were in a category that had been properly treated according to 
present-day standards, and that in those undertreated and those overtreated the recovery 
rate dropped very markedly and the follow-up was extremely poor. That is haphazard treat- 
ment, but the ideal treatment is what Dr. Wall has described today and it does not take a 
huge clinic with all of the present-day equipment. It requires the cooperation of individuals 
each lending h‘s particular ability to the problem. 


DR. CLAYTON T. BEECHAM, Philadelphia, Pa.—Dr. Wall’s timely concern over the 
amount of radiation delivered to the node-bearing areas is well taken. His attempt to go 
above 3,500 r, although praiseworthy, is fraught with numerous complications when external 
radiation is administered through the conventional ports. It will be recalled that the 
measured tissue dose delivered refers to the center of a port. The ‘‘ fall off’’ in dosage on 
the periphery of these ports is considerable. To compensate for the unequal distribution by 
overlapping ports leads to ‘‘hot spots’’ and marked tissue damage. External radiation 
from a rotating source will obviate this problem by providing a uniform dosage throughout 
the pelvis. In this manner a higher, safe tissue dose will be delivered to the nodes. With 
the use of a rotating source of external radiation (250 kv., 2,000 kv., or cobalt6®) we have 
given our patients as much as 5,000 r without incident. We believe a wider employment of 
‘*rotation’’ therapy is indicated. 


DR. AXEL N. ARNESON, St. Louis, Mo.—Dr. Wall’s presentation connotes certain 
philosophical considerations already touched upon, which, I believe, deserve elaboration. The 
first is in reference to what he has termed, ‘‘team approach.’’ In this country we have not 
experienced any general separation of radiology into disciples of diagnosis and therapy. 
Thus, with few exceptions, we have not seen the development of radiotherapists in the broad 
sense the term implies. From the beginning of radiotherapy, therefore, gynecologists have 
by necessity developed their knowledge and skill in radiotherapy. That has been good, but 
it also has the disadvantage of tending to emasculate the function of the radiologist by 
interfering with bilateral participation in treatment, and by limiting educational programs 
for the radiologist. There are also ill effects that may fall upon the patient. External 
irradiation administered by a radiologist primarily interested in diagnosis may not be 
intelligently integrated with radium treatment applied by the gynecologist. There is no 
doubt that the problem in question is growing in acuteness. No uniform pattern of relation- 
ship has been established. A solution reached at one local level is not necessarily applicable 
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at another. The one area, however, in which both radiologist and gynecologist can meet 


to express and develop their respective skills is in a tumor clinic functioning for diagnosis, 
treatment, and follow-up. Dr. Wall is attempting extension of that type of organization 
at the private patient level. His experiment is interesting and noteworthy. He will do well, 


however, to find inspiration in Dr. Carter’s Presidential Address, and add to his team a 
radiophysicist or radiobiologist. 


The second point is in reference to Dr. Wall’s consideration of complications in his 
assessment of treatment results. Advance in the treatment of cancer is not to be accomplished 
by employing greater doses from more powerful machines, nor by perfecting more radical 
and extensive surgical procedures. Neither should we sit idly by in the hope that some 
magical drug or vaccine will eradicate the disease. Our true obligation is to utilize more 
wisely the tools and skills at hand in order to assure the survival of more patients with a 
minimum of handicap and a maximum of integrity. Thus, an appraisal of complications 
has importance equalling statistical survival in assessing the effectiveness of treatment. 


DR. WALL (closing).—Dr. Peightal mentioned that some of the complications in the 
4,000 roentgen group were probably due to the high radium dosage and that is, in all 
probability, the answer. We feel we had not correlated the radium dosage as accurately 
with the x-ray dosage at that time, four years ago, as we are able to do now. 


The thing I was interested in having Dr. Payne emphasize was the fact that these 
men who have cooperated with me in this study are just as interested as I am in the evalua- 
tion of our work, and we hope to continue it and become more and more precise as we go 
along. The fact that x-ray dosage is used first and the radium second in Dr. Payne’s clinic 
is certainly justified. The principles are still the same as he emphasized. Concerning the 
measurement of x-ray dosage or radium dosage in terms of milligram hours or in terms of 
the roentgen units, there is no argument there. Certainly it is more precise and preferable 
to speak in terms of the roentgen unit, but I did not feel I could do this as accurately as I 
should in the cases with which I was not personally acquainted. 


I appreciate Dr. Schmitz’s emphasis upon the importance of cooperation of individuals 
in order that we might not fall into the hazard of so-called ‘‘haphazard treatment.’’ We 
have seen these patients together whenever we could and private patients have not objected; 
they seem to have appreciated it. These other men, the men who cooperated with us, did so 


without any compensation. We see each others’ patients and there are usually four or five 
of us at a time seeing them. 


Dr, Beecham mentioned the use of rotation therapy and I certainly agree that there 
is a great deal to be said for that modality. I think that this pioneer work must be done 
in institutions and, of course, their groundwork will make it possible for men in private 
practice to implement their therapy or make their treatment more precise. 

Dr. Arneson emphasized the team approach for those who want to pool their interests 
or, as some have put it, ‘‘ pick each other’s brains,’’ and that has worked out very well in 
our experience. I think it is important to emphasize that there are modalities which have 
been available for a long time which have not been used as completely as they might be. 
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EXPERIENCE WITH A BLOOD FIBRINOGEN BANK* 


N. F. Paxson, M.D., J. P. O’Riorpan, M.D., S. GoLius, Px.D., 
S. Atpizar, M.D., P. B. Riesz, B.A., PHILADELPHIA, PA. 


(From the Philadelphia County Medical Society Subcommittee for Maternal and Child Welfare 
and Hahnemann Medical College and Hospital) 


HE need for a supply of fibrinogen has become increasingly important as 

the relationship of hypofibrinogenemia to fatal obstetric hemorrhage and 
obstetric shock is better understood." * * To meet this need the Maternal Welfare 
Subcommittee of the Philadelphia County Medical Society undertook to establish 
such a supply in October, 1953. This was done through the generosity of 
the American Red Cross (Blood Program) which donated all the fibrinogen 
used in starting and maintaining a fibrinogen bank in the Philadelphia Area. 


The establishment of the fibrinogen bank created an opportunity to study, 
in an adequate number of eases, the causes and clinical conditions which lead 
to the development of hypofibrinogenemia and also to study the clinical aspects 
of massive obstetrical hemorrhage associated with this condition. Likewise, 
by applying the techniques used by the Maternal Welfare Subcommittee, the 
primary avoidable factors in maternal hazards could be evaluated to see what 
improvements can be made in the prevention, recognition, and management 
of this disastrous obstetrical accident. Such a study was started and this 
paper is the first report on the activities of the fibrinogen bank. 


Materials and Methods 


_ The fibrinogen is prepared in pure form from discarded blood bank blood.* 
This is collected by E. R. Squibb & Sons, who perform the first steps of the 
processing, and is then shipped to the Michigan Department of Health, State 
Laboratories, in Lansing, Michigan, where it is concentrated, purified, and 
sterilized. It is shipped to the Red Cross in bottles of 1 to nearly 3 Gm., and 
then sent to the Philadelphia Bank at Hahnemann Hospital where it is held 
on eall and distributed by the senior author. 

A record of each case is returned to the bank and this is further amplified, 
when necessary, by direct visit, follow-up telephone calls, and study of the 
patient’s chart, in order to obtain the desired data for the study. A follow-up 
report is obtained 6 months later for evidence of homologous serum jaundice as 
well as the status of the patient. 

From Oct. 1, 1953, to July 1, 1957, there were 154 patients who received 
fibrinogen. Complete data with follow-up reports are available on the first 
108 of these. There were 76 cases of obstetrical hemorrhage (Table I), and 
fibrinogen was also given to 32 other patients. The 76 cases occurred in 31 


*Presented at the Sixty-eighth Annual Meeting of the American Association of Obste- 
tricians and Gynecologists, Hot Springs, Va., Sept. 5 to 7, 1957. 
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different hospitals, 19 of which were in Philadelphia. In ealeulation of the 
incidence, the years 1954, 1955, and 1956 were used as there were complete 
data for both the fibrinogen bank and the total number of viable births during 
those years. Thus, there were 215,432 viable births in Philadelphia, and 46 
cases of fibrinogenopenia, an incidenee of 1 in 4,683. 


TABLE I, 


SUMMARY OF 76 CASES OF OBSTETRICAL HEMORRHAGE IN WHICH 
GIVEN AND THE INCIDENCE OF AFIBRINOGENEMIA 


IBRINOGEN WAS 


Term (37 weeks plus) cases 
Premature (28 to 36 weeks) 29 cases 
Abortions (0-27 weeks) 5 cases 


(6 eases 


Viable births in Philadelphia, 1954-1956 215,432 
Cases of afibrinogenemia in pregnancy 46 


Incidence of afibrinogenemia 1:4,683 viable births 


The severity of the problem of obstetric hemorrhage is shown in Table UY, 
in which the estimated blood loss and the transfusions given are compared. 
Probably the transfusions represent a more accurate measurement of the 
blood lost and replaced than the usual estimates of blood lost since it is very 
diffieult to keep an accurate account of blood loss in moments of great danger. 
The one case in which there was no blood loss or transfusion was one of 
amniotie fluid embolism. The patient died very shortly after her accident. 
Of the remaining 75 recorded eases, 63 patients, or 86 per cent, required more 
than 1,000 ml. of blood and 8, or 11 per cent, needed more than 5,000 ml. 


TABLE II. ESTIMATION OF BLOOD LOSS AND RECORD OF BLOOD GIVEN BY TRANSFUSION, WITH 


RESULTS TO PATIENTS 


| QUANTITY OF 
QUANTITY OF | NO. OF BLOOD GIVEN IN NO. OF 
BLOOD LOST PATIENTS RESULT TRANSFUSIONS PATIENTS | RESULT 


~ No bleeding 1 1 died No blood 1 1 died 
0-1,000 ml. 17 1 died 0-1,000 ml. 10 

1,001-2,000 ml. 28 1 died 1,001-2,000 ml. 25 1 died 

2,001-3,000 ml. 15 3 died 2,001-3,000 ml. 19 2 died 

3,001-4,000 ml. 8 2 died 3,001-4,000 ml. 6 2 died 
4,001-5,000 ml. 2 1 died 4,001-5,000 ml. 5 

5,001-6,000 ml. 1 5,001-6,000 ml. +t 2 died 
6,001-7,000 ml. 0 6,001-7,000 ml. 0 
7,001-8,000 ml. 2 7,001-8,000 ml. S 

No record 9 8,001-9,000 ml. 1 1 died 
No reeord 2 

76 9 (12%) 76 9 (12%) 


Analysis of Etiological Factors 


The primary cause of the fibrinogenopenia is shown in Table III. Abruptio 
placentae was the chief cause, followed by postpartum hemorrhage, death and 
retention of the fetus, amniotic fluid embolus, retained placenta, and placenta 
previa. Actually, in the 5 cases of retained placenta and the case of placenta 
previa the fibrinogen deficiency developed from the ensuing postpartum hemor- 
rhage and not from the initial cause, and will be classified elsewhere as cases 
of postpartum hemorrhage. 

The patient (No. 54) who received fibrinogen but who did not have true 
fibrinogenopenia was a woman with an acute virus upper respiratory infection 
contraeted within a week of labor. She developed severe postpartum hemor- 
rhage which was not controlled by blood transfusions and 5 Gm. of fibrinogen. 
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Autopsy showed a diffuse vasculitis probably due to the virus infection. This 
diagnosis was confirmed by the Armed Forces Institute of Pathology in 
Washington. 


TABLE III. PRIMARY ETIOLOGY OF THE CASES OF AFIBRINOGENEMIA 


Abruptio placentae 

Death and retention of the fetus 
Postpartum hemorrhage 
Amniotic fluid embolism 

Retained placenta 

Placenta previa 

No afibrinogenemia 


Total 


*There were 2 causes present in 2 cases: fetal death and amniotic fluid embolism in 
one case, and retained placenta and postpartum hemorrhage in the other. 


Age did not seem to be a factor. There were 3 cases, or 4 per cent, in the 
10 to 19 year age group, 34 cases, or 45 per cent, in the 20 to 29 year group, 
31 cases, or 41 per cent, from 30 to 39 years, and 5 eases, or 6 per cent, from 
40 to 49 years. There were 3 cases, or 4 per cent, with no age recorded. 

The race distribution (white, 46 cases, or 60 per cent, and Negro, 30 cases, 
or 40 per cent) showed a higher percentage of Negro than the population dis- 
tribution would lead one to expect but this appeared to be related to the 
problems of the low economic groups, such as poor prenatal care, rather than 
to race as a cause of fibrinogenopenia. 

The distribution of gravidity, however, shows a distinct change from the 
usual expectancy of one-third primigravidas and two-thirds multigravidas. 
In this series only 7, or 9 per cent, were primigravidas and 64, or 83 per cent, 


multigravidas, with the gravidity in only 5 eases, or 7 per cent, not recorded. 
Certainly, fibrinogenopenia is associated with multiparity and multigravidity 
since the figures for parity were almost identical with those for gravidity. 

The economic class from which the patient came showed a direct relation- 
ship to the kind of underlying condition. The cases were divided into 3 
groups (Table IV). 


TABLE IV. FREQUENCY OF VARIOUS CAUSES OF FIBRINOGENOPENIA IN RELATION TO TYPE OF 
MEDICAL CARE 


| PRIVATE CLINIC NO CARE 

CAUSE | No. | No. | % ’ % TOTAL 

Abruptio placentae* 16 7 45 64 32 
Death and retention of fetus 9 3 19 21 15 
Postpartum hemorrhage 14 5 31 20 
Retained placenta* 4 re 0 5 
Amniotic fluid embolism 4 . 2 6 5 


Total 47 100 16 100 14 99 77 


*One private case appears twice, under both abruptio placentae and retained placenta. 


The first group consisted of private patients, the second of clinie patients 
who had received prenatal care, and the third group of clinic patients who 
had received no prenatal care, but who came to the hospital after the onset of 
vaginal bleeding. The greatest incidence of abruptio placentae was among 
those with no prenatal care (64 per cent) and the lowest in the private patient 
group (34 per cent), almost half that of the group without medical care. The 
clinic group with prenatal care had an incidence in between the other two 
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groups (44 per cent). This ratio of incidence is about what should be expected 
since pregnancy toxemia and abruptio placentae increase as prenatal care de- 
creases. 

The incidence of death and retention of the fetus was almost identical in 
the 3 groups, about 20 per cent, regardless of economic status and prenatal 
care. 

Postpartum hemorrhage, including bleeding specifically from retained 
placenta, has an ineidenee of 37 per cent in the private patient group, 31 
cent in the clinic group with prenatal care, and only 2 cases, or 14 per cent, 
in the group with no prenatal care. The higher incidence of postpartum 
hemorrhage in the private patient group will later be shown to be related to 
the use of oxytocies in induced or stimulated labors. Amniotic fluid embolism 
occurred in 4 private patients and one clinic patient. 

In a search for underlying causes that might lead to massive obstetrical 
hemorrhage, the series was analyzed for evidence of disease present before 
the onset of pregnancy. Table V shows hypertension in 3 cases of abruptio 
placentae and fetal death. In 3 eases of postpartum hemorrhage the patient 
had a bleeding tendency and 2 of the fetal deaths were associated with Rh 
sensitization. Previous abortion in 3 cases was apparently not a significant 


factor. This is a very low incidence in a series of 76 cases with 83 per cent 
multigravidas. 


TABLE V. PREPREGNANCY COMPLICATIONS WITH POSSIBLE ETIOLOGICAL RELATIONSHIP 
TO OBSTETRICAL ACCIDENT 


COMPLICATION NO. OF CASES OBSTETRICAL ACCIDENT 


Abruptio placentae 2, fetal death 1 
Postpartum hemorrhage 2, retained placenta 1 
Fetal death 2 

Abruptio placentae 2, fetal death 1 


Hypertension 
Bleeding tendency 
Rh sensitivity 
Previous abortions 


bo 


Complications developed before the onset of hemorrhage and/or labor in 
31 pregnancies, or 41 per cent, warning of danger to come (Table VI). In 
abruptio placentae, these were toxemia, hypertension, and bleeding; in cases 
of fetal death, they were toxemia, hypertension, edema, bleeding, and multiple 
pregnancy (twins) and in postpartum hemorrhage, edema, obesity, bleeding, 
uterine fibroid, upper respiratory infection, and hepatitis. The only complica- 
tion which preceded amniotic fluid embolism was obesity. In 45 cases, or 59 
per cent, there was no known complication before the onset of labor or the 
condition causing the fibrinogenopenia. 


TABLE VI. COMPLICATIONS WHICH DEVELOPED BEFORE LABOR 


| ABRUPTIO POSTPARTUM |AMNIOTIC FLUID 
| PLACENTAE FETAL DEATH | HEMORRHAGE EMBOLISM 

Toxemia and/or hyper- 

tension 9 4 
Edema only 1 1 
Excessive weight gain only 3 1 
Bleeding in pregnancy 5 2 1 
Twins 1 


Small fibroid 
Upper respiratory infection 
Hepatitis 


Total 
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The blood failed to clot in 68 cases of vaginal bleeding, 34 cases of bleeding 
from an abdominal incision, 7 cases of bleeding from the alimentary tract, one 
case of epistaxis, and one ease of hematuria. Sinee July, 1956, there have been 
8 eases of fibrinogenopenia recognized by laboratory tests before the appear- 
anee of clotting defects. 


Labor Patterns 


Study of the labor in this series elicits a number of interesting facts. 
Table VII shows that fibrinogenopenia developed in 22 eases before the onset 
of labor. In 11 eases the duration is not recorded. 

The remaining 43 cases were divided according to the following classifica- 
tion of labor: precipitate, for which the arbitrary figure of less than 4 hours 
was used; short to average labor, defined as 4 to 12 hours; average to long 
labor, from 12 to 24 hours; and dystocia, longer than 24 hours. There was a 
remarkably high incidence of precipitate labor (24 cases, or 56 per cent), and 
all but 2 of the remainder were in the 4 to 12 hour group (16 eases, or 37 per 
cent). There was only one ease of labor longer than 24 hours. This patient, 
with primary uterine inertia, died suddenly of amniotie fluid embolism just as 
she was being prepared for cesarean section. This finding of a very high inei- 
dence of precipitate or short labor demonstrates the close relationship between 
abnormal and exeessive contractility of the uterus and fibrinogen deficiency. 


TABLE VII. DURATION OF LABOR BEFORE ONSET OF SIGNS OF FIBRINOGENOPENIA 


DURATION NO. OF CASES 
No labor 22 
Not recorded 11 
Precipitate, less than 4 hours 24 
4 to 12 hours 16 
12 to 24 hours 2 
24 hours plus 1 


In this series there were no abnormalities of the passages or passengers 
that caused dystocia since elective cesarean section was performed in all cases 
of contracted pelvis. Dystocia did not develop in any of the 4 eases of breech 
presentation; fetal death occurred in the one case of twins by the twenty- 
eighth week of pregnancy. Abnormalities of the forees of labor, however, 
were an important factor. Table VIII shows that the contractility of the 
uterus was abnormal, as recognized by the attending physicians, in 12 cases, 
or 16 per cent; half of these were inertia and half excessive contractility. Two 
of these patients received elective (not indicated) intravenous Pitocin which 
resulted in abruptio placentae in one case and excessive uterine contractions 
in the other. Abnormal contractility was a predisposing cause most commonly 
found in postpartum hemorrhage (8 or 44 per cent). 

Primary inertia was associated once with fetal death and onee with 
amniotie fluid embolism. If precipitate labor is considered as abnormal uterine 
contractility of some degree and the 24 cases are combined with the cases of 
recognized abnormal contractility, then this form of dystocia appears to he 
a major factor in the development of fibrinogenopenia. 

Oxytocies played an important role in the production of excessive uterine 
contractility. Intravenous Pitocin was used before delivery in 19 cases (Table 
IX). It was used electively in 9 of these cases, or 15 per cent of the entire 
series. We have defined the elective use of Pitocin in this paper as its adminis- 
tration to induce or stimulate labor when no apparent medical indication could 
be found on analysis of the case. This elective therapy preceded 2 cases of 
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abruptio placentae, 5 cases of postpartum hemorrhage, and one case of amni- 
otie fluid embolism. All these were private cases and the 5 cases of postpartum 
hemorrhage explain the higher incidence of this condition in the private pa- 
tient group. 


TABLE VIII. ABNORMALITIES OF THE FORCES OF LABOR 


COMPLICATIONS | 
DEATH AND 
ABNORMALITY | ABRUPTIO RETENTION OF POSTPARTUM |AMNIOTIC FLUID 

OF LABOR | PLACENTAE | FETUS HEMORRHAGE | EMBOLISM TOTAL 


Primary inertia 1 (elective ] 2 1 
Pitocin ) 


Secondary 
inertia 1 1 
Excessive 1 4 (1 elective 5 
contractility Pitocin ) 
Tetany ] 


TABLE 


IX. Use or Oxytrocics IN PATIENTS WHO EVENT 


LEADING TO FIBRINOGENOPENIA 


JALLY ACCIDENTS 


PRIVATE CLINIC 

Before Delivery, for Induction.— 

After abruptio placentae 1 (indicated ) 4 (indicated) 

Before abruptio placentae 2 (elective) 

Fetal death 1 (elective) 1 (indicated ) 

Postpartum hemorrhage 5 (elective) 

Amniotie fluid embolism 1 (elective) 
During Labor, for Stimulation.— 

Before abruptio placentae 1 (elective) 

Fetal death 2 (indicated ) 

Amniotie fluid embolism 1 (indicated) 


Other complications of labor were rupture of the uterus occurring as a 
deep cervical tear, following a precipitate spontaneous delivery in a multi- 
gravida; prolapsed pulsating cord treated by Diihrssen’s incisions of the cervix 
and midforeeps with a living baby; a convulsion following amniotic fluid em- 
holism; and premature dead twins. Rupture of the membranes was no factor 
in the predisposition to fibrinogenopenia; in fact, it probably was beneficial, 
and anesthesia, regardless of the agent or technique, showed no effect in this 
series. 


Delivery 


The type of delivery, as shown in Table X, has little significance in the 
causation of fibrinogenopenia but is valuable in studying the management of 
massive obstetrical hemorrhage. 


TABLE X. METHOD OF DELIVERY 
Spontaneous 42 
Operative* 34 

Forceps (low and mid) 12 
Cesarean section: 
Classical 
Low segment 
Postmortem 
Type not given 
Version and extraction 


et He 


*Additional operations in 2 patients: scalp traction, 1; Diihrssen’s incisions, 1. 
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Forty-two patients (55 per cent) were delivered spontaneously, 12 (16 
per cent) had low or midforceps operations, one version and extraction was 
performed in a ease of late abortion with a dead fetus, and cesarean section 
was performed in 21 cases (28 per cent). The indications for cesarean section 
were abruptio placentae in 16 cases, placenta previa in one, fetal death with 
hemorrhage in one, obstetrical with elective section in 2 (one of these patients 
had virus hepatitis without jaundice at the time of the section), and postmor- 
tem cesarean section in one (the case in which embolism occurred during prep- 
aration for operation). Most of the cesarean sections performed were classical 
because of the need for haste, although low segment operations were done 7 
times, including the 2 elective operations. Sealp traction and Diihrssen’s inci- 
sions were done to complete dilatation before vaginal delivery. 


Puerperium 


The postpartum convalescence was stormy (Table XI). Shock was re- 
ported in 73 of the 76 cases. Exploration and evacuation of the uterus were 
performed in 26 cases, hysterectomy to control hemorrhage in 10 eases, tubal 
sterilization in one ease, laparotomy for intraperitoneal hemorrhage in one 
vase. The nonsurgical postpartum complications (Table XII) were: 14 uri- 
nary complications of which 12 were nephron nephrosis; 5 vascular complica- 
tions consisting of thrombophlebitis, hypertension, and one ease of vasculitis; 
this was secondary to an upper respiratory infection; 5 pulmonary edema and 
one case of pulmonary embolism; 4 cerebral—2 convulsions due to emboli, 
one case of cerebral anoxia with coma, and one case of cerebral embolism. 
There were also 4 eases of incisional hematomas and wound infection and 4 
cases of alimentary tract bleeding. 


TABLE XI. POSTPARTUM OPERATIONS 


Exploration and evacuation of the uterus 26 cases 
Hysterectomy 10 cases 
Tubal ligation 1 case 
Laparotomy for intraperitoneal bleeding 1 case 


TABLE XII. NONSURGICAL POSTPARTUM COMPLICATIONS 


Urinary 14 
Nephron nephrosis 12 
Hematuria 1 
Infection 1 

Vascular 
Thrombophlebitis 
Vasculitis 
Hypertension 

Pulmonary 
Edema 
Infarcts 

Cerebral 
Embolism 
Anoxia 

Alimentary tract bleeding 

Incisional hematoma and infection 

Multiple emboli from overdosage 


Treatment of Fibrinogenopenia 


The treatment of massive obstetrical hemorrhage and fibrinogenopenia 
consists chiefly of surgical control of hemorrhage and the administration of 
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fibrinogen and blood. The dosage of fibrinogen (Table XIII) varied with the 
needs of the case. Forty-six patients or 61 per cent, received between 1.1 and 
3 Gm.; 19, or 25 per cent, between 3.1 and 5 Gm.; 8, or 11 per cent, between 
5.1 and 7 Gm.; and 3, or 4 per cent, between 7.1 and 10 Gm. A supply of 10 
Gm. should be enough to meet the needs of any one ease. 


TABLE XIII. DOSAGE OF FIBRINOGEN 


DOSE NO. OF CASES 


0 to 1 Gm. 1 (neonatal* ) 
1.1 to 3 Gm. 46 
3.1 to 5 Gm. 19 
5.1 to 7 Gm. 8 


7.1 to 10 Gm. 


*Not included in present series. 


3 


Incidence of Hepatitis 


The administration of fibrinogen carries the hazard of the homologous 
serum jaundice, hence the need for follow-up reports after 6 months for evi- 
dence of this complication. Excluding patients who died and 6 who could 
not be traced, there were 61 who were followed (Table XIV). Two had 
hepatitis before they received fibrinogen but 3 developed jaundice due to 
hepatitis. Each of these 3 patients (Table XV) received many blood trans- 
fusions; 2 received plasma and one received 1 Gm. of commercial fibrinogen. 
Thus, there were four potential sources of homologous serum jaundice: fibrin- 
ogen, defective blood, blood plasma, and commercial fibrinogen. Consequently, 
the source of the jaundice cannot be identified. Nevertheless, the incidence of 
5 per cent is about the same as the incidence of 4.5 per cent jaundice that is the 
usual figure for plasma and suggests that the administration of fibrinogen as 
prepared for the Red Cross is a relatively safe procedure. 


TABLE XIV. INCIDENCE OF SERUM HEPATITIS 


~~ No. of patients living and followed 61 
Untraceable 6 
Died (no jaundice) 9 
Hepatitis before administration of fibrinogen 2 
Serum hepatitis 3 (5%) 


TABLE XV. DETAILS OF 3 CASES OF SERUM HEPATITIS 


BLOOD | COMMERCIAL 
CASE NO. DIAGNOSIS TRANSFUSION PLASMA FIBRINOGEN 
18 Amniotic fluid 3,500 c.c. 2,000 e.c. 1 Gm. 
embolism 
26 Amniotie fluid 2,000 500 None 
embolism 
79 Postpartum 3,000 c.c. None None 
hemorrhage 


Clinical Results 


The outcome of these 76 cases (Table XVI) was recovery in 65 cases and 
9 deaths, or a mortality rate of 12 per cent. The causes were postpartum 
hemorrhage 5, hemorrhage following delivery of a dead fetus previously retained 
in utero 2, abruptio placentae 1, and amniotic fluid embolism 1. Two mothers 
are alive but with disability. In all probability the administration of fibrinogen 
was a decisive factor in saving the lives of 65 mothers. 
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TABLE XVI. MATERNAL AND FETAL RESULTS 


Maternal.— 
Cured 
Alive with disability* 
Died 


Mortality rate 
Fetal.— 
Term: 
Living 
Died 


Mortality rate 
Premature: 

Living 

Died 

Abortions 


Mortality rate 


*Dizziness in one case, psychosis in one. 


The fetal death rate naturally was very high, 39 per cent for term fetuses 
and 96 per cent for prematures. The babies who survived did so because they 
were born either before postpartum hemorrhage began or before the amniotic 
fluid embolism occurred. In the 8 eases of abruptio placentae birth occurred 
before great damage was done to the placenta. 


Preventability 


If the etiological factors in the 32 cases of abruptio placentae are ex- 
amined, it is noted (Table XVII) that 17 cases were preceded by toxemia or 
hypertension, use of elective oxytocies, or precipitate labor, and in 15 eases 
no cause was found. 


TABLE XVII. APPARENT CAUSATIVE FACTORS IN 32 CASES OF ABRUPTIO PLACENTAE 
PRECEDING FIBRINOGENOPENIA 


Toxemia or hypertension 
Elective use of oxytocics 
Precipitate labor 
No cause found 


Total 


TABLE XVIII. APPARENT CAUSES OF INTRAUTERINE FETAL DEATHS 


Rh-negative Babies.— 
Rh negativity only 
Toxemia 
Total 

Rh-positive Babies.— 
Toxemia 
Elective induction 
Twins 
Unexplained 


_ 


The intrauterine fetal deaths (Table XVIII) included 3 deaths from 
toxemia and 5 from Rh incompatibility, one from hemorrhage in a ease of 
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elective induction, and the deaths of a pair of twins. There were 5 unex- 
plained fetal deaths. 

That postpartum hemorrhage is directly related to excessive uterine con- 
tractility (Table XIX) is shown by the fact that 15 of 20 eases were due to 
exeessive contractility of the uterus. Amniotic fluid embolism (Table XX) 
presents no clearly defined etiology. Labor was precipitate in 2 cases, short 
to average in 2, and prolonged because of uterine inertia in one, 


TABLE XIX. CAUSES OF POSTPARTUM HEMORRHAGE PRECEDING FIBRINOGENOPENIA 


Precipitate labor only 

Excessive uterine contractions 

Tetany 

Elective oxytocies only 

Inertia and forceps 

Elective cesarean section and uterine atony 
Total 


(2 with deep tears) 
(1 with elective oxytociecs) 
(with deep tear) 


(1 with elective oxytocics) 
(1 with hepatitis) 


TABLE XX. CAUSATIVE Factors IN 5 CASES oF AMNIOTIC FLUID EMBOLISM 


CAUSE PRIVATE CASES CLINIC CASES 
Precipitate labor 2 (1 received 
elective 
oxytocics) 
Labor 4 to 12 hours 2 


Prolonged labor 1 (embolism 


just before 
cesarean 


section) 
Total 4 1 


TABLE XAXI. 


ASSIGNMENT OF RESPONSIBILITY IN 76 CASES OF OBSTETRICAL HEMORRHAGE 


PHYSICIAN PATIENT NO RESPONSIBILITY 
NO. OF RESPONSIBILITY RESPONSIBILITY ASSIGNED 
DIAGNOSIS CASES | LIVING | DEAD LIVING | DEAD LIVING | DEAD 

Abruptio 

placentae 32 2 1 7 0 22 0 
Intrauterine 

fetal death 15 14 1 
Postpartum 

hemorrhage 24 5 2 2 13 2 
Amniotie fluid 

embolism 5 2 2 1 
Total 76 9 3 (16%) 7 2 (12%) 51 4 (72%) 


When the primary avoidable factors are thus analyzed with the technique 
of Maternal Mortality Studies (Table XXI), it is found that there were 3 
eases of abruptio placentae attributed to the physician for using elective Pito- 
ein, and 7 eases attributed to the patient because of no prenatal care. There 
was one death in the former group and none in the latter. There were 22 cases 
in which no avoidable factor was found. In the 15 eases of intrauterine fetal 
death, with one maternal death, no avoidable factor was found. The greatest 
proportion of physician error occurred in the cases of postpartum hemorrhage 
(7 eases with 2 deaths), caused by the elective use of oxytocies and other errors 
of judgment and technique. The 2 patients who died had induced abortions 
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and there were 15 eases with 2 deaths in which no avoidable factor could be 
found. In 2 eases of amniotic fluid embolism the physician’s error in judgment 
was thought to be the primary avoidable factor. 


Comment 


This review of 76 obstetrical cases of fibrinogenopenia shows a number of 
interesting facts. First is the close relationship between excessive uterine con- 
tractility, postpartum hemorrhage, and abruptio placentae. The mechanism 
is not completely understood but the hypothesis seems logical that excessive 
uterine contractility squeezes amniotic fluid, rich in thromboplastin, into the 
maternal circulation, producing amniotic fluid infusion, although probably in 
a concentration too small to be recognized as such. This in turn produces 
widespread intravascular clotting and defibrination of the blood. Another 
explanation is that the excessive contractility produces some degree of sepa- 
ration of the placenta, which in turn forces thromboplastin into the maternal 
circulation, producing widespread intravascular clotting and defibrination of 
the blood. The separation of the placenta is not recognized since delivery 
oceurs so precipitately. This in turn is followed by bleeding, which may be 
from tears and lacerations anywhere in the birth canal or uterus, or from 
uterine relaxation. Since the blood is defibrinated in varying degrees, the 
clotting mechanism is defective, and hemorrhage is not controlled by the usual 
methods but continues until the fibrinogenopenia is recognized and fibrinogen 
administered. Case 9 is an excellent illustration of this mechanism. 


Case 9.—A gravida ix, para vii, was given good prenatal care at Temple University 
Hospital Clinic; aside from small fibroids of the uterine fundus, no abnormality was found. 

She was admitted at term in active labor. Five hours after the onset of labor, at 4 cm. 
dilatation of the cervix, she began to have violent contractions, a total of 3 contractions last- 
ing 2 minutes each. She was transferred to the delivery room where she had another very hard 
90 second contraction and with nitrous oxide and oxygen anesthesia was delivered spontane- 
ously through left occipitoanterior position. The cervix and vagina were inspected, and no 
lacerations were found. Because of the violent termination of labor and some excessive bleed- 
ing, the uterus was explored manually and found to be clean and intact. Five minutes after 
delivery of the placenta there was a marked increase in bleeding. The clotting time was 
determined and intravenous Pitocin started. The patient continued to bleed in spite of the 
intravenous Pitocin and there was no clotting of blood in the test tube at the end of 25 min- 
utes. The bleeding amounted to about 2,000 ¢.c. and the blood pressure had dropped from 
112/80 to 70/50. 

Two grams of fibrinogen was given intravenously during the next hour. The coagulation 
time determination now showed that the blood clotted in 8 minutes; the bleeding had stopped. 
The blood loss was replaced with a total of 3,000 ¢.c. of blood. Fibrinogen level determinations 
on the blood which did not clot showed a definite clotting defect but the fibrinogen level could 
not be measured. The blood that had been drawn for transfusion about 50 minutes before the 
four violent contractions was examined and showed a fibrinogen level of 315 mg. per cent. 
The convalescence was normal and mother and baby left the hospital in good condition. 


Here a normal level of fibrinogen was established within 50 minutes before 
precipitate delivery. Fibrinogenopenia developed rapidly in 22 minutes after 
delivery so that there was no clotting and fibrinogen levels could not be meas- 
ured. The total time for this sudden change was 72 minutes. 

Excessive contractility of the uterus is naturally produced in precipitate 
labor and abruptio placentae. It is produced artificially by the administration 
of oxytocies either to induce labor or to stimulate labor already begun. Our 
analysis shows that in 9 cases, or 12 per cent, the use of intravenous Pitocin 
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was the etiological factor that eventually produced hemorrhage with fibrino- 
genopenia. Since intravenous Pitocin is being widely used in this manner, it 
is the responsibility of the obstetrician to see that it is used with great care. 
In these 9 cases its use was elective; the patient was in good condition at the 
time the intravenous drip was started. 

Regardless of the exact mechanism, all patients with precipitate labor 
should be watched closely for excessive bleeding and a rapid determination 
of the fibrinogen level made as soon as defibrination is suspected. This was 
done in 8 eases of the series. Usually somebody noticed that the blood failed 
to clot in the syringe used for venipuncture in collecting blood for typing and 
a rapid test showed fibrinogenopenia which was treated promptly. 

The high incidence of multiparity is noteworthy. We offer no explanation 
other than that there may be some relationship between multiparity and exces- 
sive uterine contractility. This is a subject that needs further investigation. 

Fetal death with retention has its own mechanism for releasing thrombo- 
plastin into the maternal circulation and is not related to excessive uterine 
contractility. However, when Pitocin stimulation is used to induce labor, in 
this disease there is always danger that more thromboplastin will be forced 
into the maternal circulation, starting uterine hemorrhage with fibrinogeno- 
penia. This was seen in one ease of elective induction (Table XVIII). 

The relationship of amniotic fluid embolism to multiparity and the use of 
oxytocies has been previously described by Kistner, Graf, and Johnstone® and 
our eases follow the pattern of multiparity and sudden shock before delivery. 


Summary 


An analysis of the first 76 obstetrical patients who received fibrinogen 
from the bank established in Philadelphia shows that there were 67 recoveries 
and 9 deaths. The fibrinogen was a decisive factor in the recovery of these 
patients with serious obstetrical hemorrhage. 


There is a close relationship between precipitate labor, abruptio placentae, 
postpartum hemorrhage, and fibrinogenopenia. The extremely large propor- 
tion of multiparas suggests that there may be a relationship between multi- 
parity and precipitate labor that predisposes to this disease. 

Fibrinogen, as produced for the American Red Cross, is a relatively safe 
product as the incidence of hepatitis was only 3 cases, or 5 per cent. A supply 
of 10 Gm. of fibrinogen should be enough to meet the demands of any case 
that may develop. This supply might well be pooled by a community of 
several hospitals for reasons of economy. 

Analysis of the primary avoidable factors suggests that 9 cases were due 
to the elective use of Pitocin, either to induce or to stimulate labor without 
medical indication, and 3 eases to error in judgment or technique by the at- 
tending physician. This is a total of 12 cases, or 16 per cent, with 3 deaths. 
There were 9 eases attributed to the patient: 2 of induced abortion and death, 
and 7 with no prenatal care and recovery, making a total of 9 cases, or 12 per 
cent. In 51 eases, or 72 per cent, no avoidable factor was found. 


We wish to thank Dr. Sam Gibson, Dr. J. A. Hertell of the American Red Cross, and 
H. D. Anderson, Ph.D., and K. B. McCall, Ph.D., of the Michigan Department of Health, 
Division of Laboratories, for their support and cooperation in donating and maintaining an 
adequate supply of fibrinogen in the bank, 
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Discussion 


DR. ISADORE DYER, New Orleans, La.—Upon receipt of the title of Dr. Paxson’s 
presentation, we became interested in the availability of fibrinogen in our community and 
elsewhere. A poll was conducted last spring, dealing with the accredited hospitals in 
Louisiana and nationwide Tulane exresidents and fellows. The results were gratifying 
(Table I). 

Of 31 hospitals in our state, 25 kept fibrinogen on hand, a total of 144 Gm. Eleven of 
28 with birth rooms stored fibrinogen in the delivery suites. In 1956, 363 Gm. was ex- 
pended, of which 318 were used in obstetrics, 45 in surgery. There were no unfavorable 
reactions reported in 19 institutions which used fibrinogen. One reported it difficult to 
obtain and, in all, additional supply could be obtained in 3 minutes to 4 hours. 

In the nationwide poll, 50 exresidents and exfellows responded. Of these, 43 reported 
that a total of 239 Gm. of fibrinogen was stored in their institutions. Of the 7 institutions 
that did not store fibrinogen, 5 were small clinics and 2 were in cities where fibrinogen 
was readily available. Seventeen kept fibrinogen in the delivery suite. In 1956, 179 Gm. 
was expended, 157 in obstetrics and 22 in surgery. There were two patients who developed 
hepatitis but both recovered. Additional fibrinogen was difficult to obtain in 1 of 49 
hospitals and in all could be obtained in 3 minutes to 2 hours. 

It was a satisfaction to note that whenever trained personnel settled in a community, 
by their stimulation even the small communities improved birth room facilities and safe- 
guards. Of many footnotes attached to the questionnaire, this excerpt from one exresident 
emphasizes the point: 


No fibrinogen was available prior to July, 1956, before I arrived. ... A 
_ maternal death occurred last year, that of a toxic mother in whom placental 
separation and afibrinogenemia developed. She was given whole fresh blood. 


He reported that 4 Gm. of fibrinogen was now available in the delivery suite of his 
smal] hospital. 


a It is recognized that in obstetrics afibrinogenemia may develop in abruptio placentae, 
x amniotic fluid infusion, and in conjunction with long-term intrauterine fetal death. In 
our experience the most common causative entity by far is abruptio placentae. 

Fi Our first experience with the use of fibrinogen was due to the efforts of Dr. James H. 


Ferguson who obtained limited quantities of fibrinogen from Dr. L. K. Diamond. Four 
patients received fibrinogen in the spring of 1951. All suffered placental separation. We were 
impressed with the efficacy of fibrinogen in correcting the clotting defect clinically apparent. 
Interestingly enough, success was achieved by the administration of only 1 to 38 Gm. to any 
one patient because of the scarcity of supply. 

In an unpublished 5 year survey of abruptio placentae on the Tulane clinic service, 152 
patients have been studied. The incidence was 0.61 per cent. Eighty-nine were partial and 
43 were total separations. Fifty-six patients (42.4 per cent) were delivered by cesarean 
section, of whom 12 required hysterectomy. 
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In the total group of 132 patients, 13 exhibited a clotting defect (10 per cent), One to 
11 Gm. of fibrinogen was administered to these patients, an average of 2.6 Gm. Whole blood 
was given as needed. 

There were 3 maternal deaths (2.2 per cent). Two patients had eclampsia, one pre- 
eclampsia, all suffered complete separation of the placenta. Both patients with eclampsia 
received fibrinogen. The deaths were due to lower nephron nephrosis, bilateral renal cortical 
necrosis, and a cerebral hemorrhage on the tenth postpartum day, respectively, all sequelae of 
shock. 

During the same period there occurred 5 amniotic fluid infusions (emboli). Three of 
these were proved at autopsy; 2 patients who lived long enough to receive fibrinogen are 
alive. We have yet to discover afibrinogenemia as a result of long-term intrauterine deathi. 
Another interesting observation is that we have yet to administer one unit of fibrinogen in 
our private practice. 

The availability of fibrinogen has proved to be a most valuable clinical aid in restoring 
normal fibrinogen blood levels and correcting a most serious blood clotting defect when present. 
Dr. Paxson is to be commended for his efforts to make it possible to supply fibrinogen to a large 
area and in a most efficient fashion. This could well serve as a model for other communities. 

However, we would like to emphasize one point in our experiences in treating the severe 
ease of abruptio placentae. We have been impressed in the past with the serious sequelae that 
followed what appeared to be successful recovery from the initial sequence of massive 
placental separation. Often, if no immediate steps were taken to empty the uterus or if 
indicated surgical intervention was delayed because of the presence of a dead fetus, these 
women were endangered when the process was allowed to continue. The accompanying 
shock and/or massive concealed hemorrhage resulted in lower nephron nephrosis, renal 
cortical necrosis, and/or pituitary necrosis producing maternal death. In order to bring 
to a stop the developing hemorrhage and inevitable afibrinogenemia, we have instituted a 
policy of emptying the uterus promptly. If this cannot be accomplished by early vaginal 
delivery, the abdominal route is freely employed. The presence of a dead fetus offers 
even more impetus for this action. As a result, we are now detecting lesser degrees of 
clotting defects, a diminishing need for both fibrinogen and blood, and more successful 
maternal recovery. 

We wonder if the value of an educational program to accompany the facilities for 
providing fibrinogen has been considered. A critique for the physician who managed 
each patient should produce not only a decrease in the demand for fibrinogen but a de- 
crease in maternal mortality from abruptio placentae as well. 


DR. JOHN E. SAVAGE, Baltimore, Md.—The essayist reports one case of cerebral 
infarct apparently due to overdosage of fibrinogen. Graham, Emerson, and Anglem have 
reported a nonobstetrical case (simple total hysterectomy) in which widespread intra- 
vascular fibrin deposition, with evidence of visceral infarction, occurred secondary to the 
use of unusually large doses of fibrinogen in postoperative hypofibrinogenemia. 

Until we read Dr. Paxson’s paper we were under the impression that hepatitis was a 
very real danger to every patient who received fibrinogen, because its source was pooled 
plasma. It has been our understanding that methods of sterilization of the plasma effective 
against the virus would also destroy the protein fibrinogen. Dr. Paxson distinguishes, as 
a factor of safety, between the fibrinogen prepared for the Philadelphia Red Cross and 
that produced commercially. If this is true, should not all fibrinogen be prepared in the 
same manner? Rettew, Meharg, and Brubaker report their experience with 3 consecutive 
eases of viral hepatitis following therapy for fibrinogenopenia. They suggest that 
fibrinogen be used only when definitely indicated as a lifesaving measure. 

One wonders how the diagnosis of amniotic fluid embolism was established since only 
one death was reported in 5 cases in the series. 

Dr. Paxson properly suggests great care in the selection of patients for induction and 
stimulation of labor with oxytocics; and the careful observation of all patients who have 
abnormal or excessive uterine contractility, especially multigravidas. 
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Dr. Paxson and his Philadelphia colleagues are to be congratulated upon the organiza- 
tion of a blood fibrinogen bank, and for so efficiently distributing the fibrinogen from 
this central source. Their efforts have enabled their confreres in so many different hos- 
pitals to obtain the excellent results reported by Dr. Paxson in the treatment of 76 ob- 
stetrical patients with hvpofibrinogenemia. 


MR. BARRY, National Maternity Hospital, Dublin, Eire—In my hospital, we see 
usually about 100 to 110 cases of abruptio placentae every year, and I suppose about a third 
of these are serious cases. I would suggest from a clinical point of view that one can 
diagnose a fibrinogen defect in cases of abruptio placentae wherever tenderness is found 
on abdominal palpation. If the uterus is tender, or in a state of spasm, this, to me, indi- 
cates that blood is now in between the layers of the uterine muscle, and ic cannot get 
there unless there is a clotting defect. 


The uterine blood will show a clotting defect a great deal earlier than can be de- 
tected by laboratory tests in the peripheral blood and, bearing these points in mind, I 
think that we can diagnose clotting defects in relation to abruptio placentae more often 
than perhaps has been done in the past. I do not necessarily suggest that every case of 
abruptio placentae requires fibrinogen, but I do believe that if we are aware of this 
possibility we will give it in the case that requires it at a time when a small dose will 
probably be adequate. It is my belief that no woman will die in abruptio placentae un- 
less she develops a clotting defect or cortical necrosis, and I have based my whole treat- 
ment on this assumption. The time factor is therefore of the utmost importance. 


The longer the placenta remains in the uterus, the greater the risk of (a) clotting 
defect or (b) development of fatal cortical necrosis. I am confident, however, that no 
active surgical therapy should be instituted while a clotting defect is present. If we do 
operate, we only increase the danger to the patient. Cesarean hysterectomy for abruptio 
placentae is a most unnecessary treatment. If the clotting defect is treated the hysterec- 
tomy is unnecessary; if the defect is untreated the hysterectomy is very dangerous. In 
my hospital, we do not use pure fibrinogen—we cannot afford to keep it. We use plasma, 
either single-strength or double-strength or sometimes even quadruple-strength plasma. 
A pint bottle of quadruple-strength plasma will give you about 4.4 Gm. of fibrinogen. 


DR. RICHARD BRYANT, Cincinnati, Ohio.—I understand from our hematologists 
that in a very high percentage of cases in which the diagnosis of hypofibrinogenemia is 
made the defects are multiple rather simply hypofibrinogenemia. As a result, our approach 
to the treatment is fresh blood, fibrinogen, vitamin K, and 50 to 100 mg. of a substance 
such as Mephyton. 


KIDNEY BIOPSIES IN MULTIPAROUS PATIENTS WITH 
VASCULAR RENAL DISEASE IN PREGNANCY*+ 


Wituiam J. DreckMann, M.D., Cuartes P. McCartney, M.D., 
AND JOHN P. Harrop, Jr., M.D., Cuicaco, ILL. 


(From the Department of Obstetrics and Gynecology of the University of Chicago and the 
Chicago Lying-in Hospital) 


EFORE 1920, obstetricians were aware of the fact that a significant per- 

centage of individuals who had had toxemia in their first pregnancy ex- 
perienced no recurrence of this disease in subsequent pregnancies. They be- 
lieved that eclampsia in particular rarely, if ever, recurred. A prominent ob- 
stetrician of this era stated that one should marry a widow who had had 
eclampsia if he wished to make certain that his wife would not die of toxemia. 
It was the consensus that permanent hypertension and nephritis were frequent 
sequelae of pre-eclampsia and eclampsia. 

Corwin and Herrick’ stated in 1927 that the so-called chronic nephritis of 
pregnancy was a misnomer and expressed the opinion that the majority of 
cases so classified were essential hypertension. 

Dieckmann and Brown? stated in 1939 that true pre-eclampsia and true 
eclampsia did not cause permanent hypertension or permanent renal damage. 
This statement was challenged by some investigators and supported by others. 

In 1951 Dieckmann and associates’ studied a group of multiparas from 
Chicago Lying-in Hospital and from New York Lying-In Hospital whose first 
pregnancy had been complicated by toxemia. It was found that approximately 
half of these patients had no recurrence of toxemia in their second pregnancy 
and it was concluded that true pre-eclampsia and true eclampsia, which Dieck- 
mann believed could be diagnosed at the time of its occurrence with a 
maximum error of 15 per cent, did not cause permanent hypertension or 
permanent renal damage. It was stated that patients who had permanent 
hypertension or renal damage following toxemia of pregnancy had latent or 
manifest vascular-renal disease which antedated pregnancy, and that the preg- 
naney played an exacerbating but not an initiating role in their disease. They 
pointed out the fallacy of attempting to evaluate the renal-vascular sequelae of 
the toxemias of pregnancy by studying autopsy material obtained 5 to 40 years 
after the occurrence of the toxemia. 


*Supported in part by the Fiftieth Anniversary Research Fund and the United States 
Public Health grants No. 3166 and No. 4634. 

+Presented at the Sixty-eighth Annual Meeting of the American Association of Obstetri- 
cians and Gynecologists, Hot Springs, Va., Sept. 5 to 7, 1957. 
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Two decades ago, Dieckmann and Leiter, in an unpublished study, re- 
viewed autopsy material obtained from individuals who died of toxemia of 
pregnancy as well as of other pregnancy complications. They concluded that 
no obvious renal searring was present in patients who died of pre-eclampsia 
and eclampsia. They noted the presence of what is now known as “‘toxemic”’ 
glomerular changes in the individuals with pre-eclampsia-eclampsia. They 
observed, however, that these glomerular changes occasionally occurred in 
patients who did not have pre-eclampsia or eclampsia. 

Dieckmann initially obtained a renal biopsy from a pregnant patient in 
1948 in whom a low-lying kidney was encountered at the time of cesarean 
section. Subsequently more transperitoneal renal biopsies were obtained at 
the time of cesarean section for the purpose of evaluating the renal lesions 
associated with the toxemias of pregnancy. The introduction of the perecu- 
taneous renal biopsy technique by Iverson and Brun’ in 1951 permitted this 
study to be extended to individuals who were not delivered abdominally. 
Up to the present time, 145 renal biopsies have been obtained from pregnant 
patients. Renal biopsies have been obtained from one individual in three 
successive pregnancies. 

Dieckmann, Potter, and MeCartney* reported in 1957 that the glomerular 
changes observed in patients’ with pre-eclampsia and eclampsia were not 
present in 100 per cent of the cases which were studied and that the magnitude 
of the lesion could not be correlated with the clinical severity of the toxemia. 
They observed that this lesion had disappeared within 11 months following 


delivery. Pollack and associates’ have also reported that this lesion was 
reversible, 


TABLE I. MULTIPARAS WITH TOXEMIA IN ONE OR MORE PREGNANCIES 


TOXEMIC LESION 
| NO. OF (NO. OF PATIENTS) 
HISTOLOGIC FINDINGS PATIENTS | 0 | 1+ | 2+ | 3+ | 4+ 
I. No demonstrable renal pathology 34 
Clinical diagnoses: 
Hypertensive disease 24 11 7 3 3 0 
Previous pre-eclampsia, sub- 
sequent pregnancies normal 7 7 0 0 0 0 
Previous eclampsia, sub- 
sequent pregnancies normal 2 2 0 0 0 0 
Previous eclampsia, sub- 
sequent pregnancies excess 
weight gain and 1+ edema 
only 1 0 0 0 1 0 
If. Renal arteriolar sclerosis 14 9 3 2 0 0 
ITT. Chronie glomerulonephritis 6 6 0 0 0 0 
IV. Chronie renal pathology present, 
diagnosis uncertain 6 6 0 0 0 0 
V. Chronie pyelonephritis (poly- 
eystic kidneys, 2 4 3 0 1 0 0 
VI. Lupus nephritis 2 1 0 0 0 1 
Total 66 45 10 6 4 1 


Present Investigation 


In the present study, renal biopsies were obtained during pregnancy from 
66 multiparas who currently had toxemia of pregnaney or who had had this 
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TABLE II. RELATION OF SYSTOLIC AND DIASTOLIC BLoop 


= n 
3 a = 
ele 2/6 | él. 
ao 3. > 
Systolic.— 
200+ White 5 35.0 69.7 333 52 3.2 35.4 2,172 6 0 20 7 
Negro 7 34.0 85.0 666 7.3 6.0 33.0 2,551 3 48 48 
170-199 White 7 306 @8 333 34 13 32.5 1,551 6 5 12 ll 
Negro 12 345 77.3 363 56 4.0 36.0 2,636 4 2 56 = 4b2 
130-169 White 18 32.2 67.5 8.0 36 2.1 37.5 2,878 11 2 52 = «452 
Negro 11 306 77.4 400 44 2.5 37.5 3,078 9 3 36 = 36 
129 or less White 2 20.5 60.0 0.0 3.0 1.5 38.0 2,966 1 0 5 4 
Negro 4 228 68.3 0.0 3.0 2.0 38.0 2,640 1 0 1 1 
Diastolic.— 
130+ White 4 30.7 70.3 33.3 48 3.0 33.0 1,879 4 0 14 13 
Negro S 2.7 83 33.3 3.7 32.7 36.5 2,640 1 0 11 11 
120-129 White 2 33.5 60.0 0.0 60 2.5 34.0 1,230 6 0 6 5 
Negro 5 32.4 78.0 20.3 58 4.8 33.4 2,368 0 0 29-29 
100-119 White 13 340 73.0 110 3.1 £418 36.1 2,391 5 5 a 
Negro 12 316 81.7 400 58 4.4 36.8 2,739 5 3 63 59 
70-99 White 13 31.1 653 143 40 2.2 37.1 2,841 9 2 29 29 
Negro 14 27.4 75.9 40.0 4.0 2.3 38.5 3 232 11 2 43 43 


Total 66 


*Ophthalmoscopic findings: 
Slight, Grade I hypertensive retinopathy or mild local arteriospasm. 
Moderate, extreme attenuation of arterioles, Grade II hypertensive retinopathy. 
Marked, Grade IIlI—hemorrhages, exudates, ete. 


tCode for Addis Count: LEUKOCYTES AND 
ERYTHROCYTES EPITHELIAL CELLS PROTEIN 
CASTS (MILLIONS) (MILLIONS ) (GM./24 HOURS) 
Normal 5,000 0-0.4 0.03-1.0 0-0.03 
Normal preg- 
nancy changes 0-10,000 0.5-0.9 0.03-1.0 0-0.04 — 
0-0.2 voided 

Slight I 20,000-50,000 0.5-0.90 1.0 0.2-0.9 + 
Moderate II 100,000-900,000 1-40 1.0-4.9 1-2.9 ++ +++ 
Marked 1.0 M.+ 50+ 5.0+ 3.0 + +++ 


complication in a preceding pregnancy. This group includes individuals with 
previous pre-eclampsia and eclampsia, hypertensive disease of pregnancy, 
chronic glomerulonephritis, chronic pyelonephritis, and lupus nephritis. 

Renal biopsies were also obtained from 10 multiparas whose pregnancies 
had been uncomplicated by toxemia. 

The histologic findings which were present in these biopsies have been 
evaluated from the standpoint of the patient’s race, age, gravidity, degree of 
hypertension, urinary findings, urea clearance, degree of retinopathy, and 
obstetric course. In addition to ourselves, these slides have been reviewed by 
four outstanding pathologists. 


Results 


The histologic findings in the multiparas who had toxemia in one or more 
pregnancies are listed in Table I. With the exception of the so-called 
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PRESSURES TO RENAL LESIONS AND OTHER PERTINENT DATA 


FUNDOSCOPIC FINDINGS* = - ADDIS COUNTT KIDNEY PATHOL- TOXEMIC LESIONS 
S 
(%) (%) (%) (%) 
| ae 
o| 
A < a 4 a 4 a 
& _ 
= = < +|+i]+ | +4 


0 0 80 2.7 0 25 75 OO 40 0 60 80 20 0 0 O 

33 0 89 1.2 25 0 0 75 57 14 29 mht H = ¢ 

57 «14 29 0 63 3.3 0 0 40 60 14 57 29 57 14 29 0 0 
18 46 27 9 62 2.1 14 0 43 48 50 25 = 25 75 25 0 0 O 
67 925 8 0 80 1.2 0 O 80 20 61 6 33 61 17 22 0 6 
57 343 0 0 88 0.7 50 0 50 0 55 27 18 55 0 18 27 O 
100 0 0 0 80 0 O 0 100 0 0 100 0 0 
100 0 0 0 82 0.53 0 O 0 0 50 2 2 100 0 O 0 O 
25 50 25 0 80 38 25 0 50 25 0 2 75 4100 0 O 0 O 
33.3 33.3 33.3 0 77 33 0 67 O 67 33 0 100 0 QO 0 
50 0 50 0 92 2.1 0 0 100 0 50 50 0 50 50 0 0 O 
0 80 0 20 64 1.9 0 0 60 40 40 20 40 80 0 0 20 0 
78 22 0 0 61 3.4 0 0 40 60 54 8 38 46 16 22 16 90 
25 62 13 0 71 #195 0 0 383 67 42 25 33 67 25 0 8 0 
7 25 0 0 80 1.3 80 0 20 54 8 38 69 15 8 
560.22 22 0 7 1.1 7 O 2 0O 64 15 21 65 7 14 14 0 


‘‘toxemie’’ lesion, 34 of these 66 individuals presented no evidence of renal 
disease. In this specific group 24 individuals were considered to have hyper- 
tensive disease of pregnancy. Seven individuals had had pre-eclampsia with 
subsequent normal pregnancies; 2 individuals had had normal pregnancies 
following eclampsia; one individual who had had eclampsia had an excessive 
weight gain and 1 plus edema as the only clinical abnormalities when a renal 
biopsy was obtained in a subsequent pregnancy. Fourteen individuals had 
findings characteristic of renal arteriolar sclerosis. Six individuals had 
chronic renal pathology of uncertain diagnosis. Four individuals had clinically 
undiagnosed chronic pyelonephritis. These 4 individuals were afebrile and 
showed no pyuria. In addition, 2 of these were found to have bilateral 
polycystic kidneys at the time transperitoneal renal biopsies were obtained. 
3iopsies showed the presence of lupus nephritis in 2 individuals. 
Solid-appearing glomeruli with swollen basement membranes and reduced 
capillary lumina which were characteristic of the so-called “toxemic” renal 
lesion were present in a moderate (2 plus) or severe (3 plus and 4 plus) form 
in the absence of other demonstrable renal disease in 6 of the 30 patients in 
whom the clinical diagnosis of hypertensive disease of pregnancy was made. 
Moderate ‘‘toxemic’’ changes were present in one individual who had had 
eclampsia in a previous pregnancy and who showed 1 plus edema and an ex- 
cessive weight gain as the only clinical abnormality in a subsequent pregnancy 
when a renal biopsy was obtained. These changes were absent in 9 in- 
dividuals who had had pre-eclampsia or eclampsia in previous pregnancies. 
Moderate changes of pre-eclampsia were present in 2 of the 14 patients with 
renal arteriolar sclerosis and one of the 4 patients with chronic pyelonephritis. 
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One of the 2 individuals with lupus nephritis exhibited severe ‘‘toxemic’’ 


glomerular changes. This individual had anasarea, a marked degree of pro- 
teinuria, and was normotensive (Table I). 


When renal pathology exclusive of the toxemic lesion was present, the 
obstetrical course was definitely altered in that an increased incidence of still- 
births, premature deliveries, and abruptio placentae occurred. A number of 
these patients with organic renal disease showed the typical course of so- 
called superimposed pre-eclampsia with an increase in blood pressure, and/or 
proteinuria after the twenty-eighth week of pregnancy. 

The occurrence of edema was variable, and the presence of the pre- 
eclamptic lesion was inconsistent in this specific group of patients as well as 
in the total group of 66 multiparas. 


Table II lists the incidence of renal lesions, renal measurements, 
fundoseopie findings, fetal loss, and other pertinent data. The incidence of 
renal disease, prematurity, and fetal loss was increased in those individuals 
with marked systolic and diastolic hypertension as compared with those in- 
dividuals who had but slightly elevated blood pressures. These differences 
were less evident when the degree of retinal pathology or the amount of 
proteinuria was used as a basis for comparison, and were almost nonexistent 
when edema was employed. 


The total incidence of renal disease in the 32 white multiparas and the 
34 Negro multiparas was 53 per cent and 44 per cent, respectively. The in- 
cidence of prematurity and fetal loss was significantly higher in the white 
patients with renal disease. This is contrary to what we had anticipated and 


suggests that in this group of patients renal-vascular disease assumed a more 
severe form in the white multipara. 


Some individuals had considerable renal disease with little clinical evi- 
dence of it while other individuals had a severe toxemia of pregnancy in the 
absence of demonstrable renal pathology. 


The occurrence of retinopathy in the presence of renal disease was 
variable and a prediction of the occurrence or the magnitude of the renal 
lesion on the basis of the fundosecopie findings was impossible. Only one in- 
dividual in the entire group had marked retinopathy. This individual had the 
histologic findings of chronic glomerulonephritis. Diagnoses of chronic 
glomerulonephritis were made in a total of 6 patients. Four of these had 
normal fundi and one patient had mild vascular spasm. 


Of the 14 individuals with nephrosclerosis, 4 had normal fundi, 4 mild 
retinopathy, and 6 moderate retinal changes. Slight retinal changes were 
characterized by mild local arteriolar spasm (Grade I hypertensive retinop- 
athy). Moderate changes were characterized by extreme attenuation of 
arterioles (Grade II hypertensive retinopathy). Marked changes were charac- 
terized by the presence of hemorrhage and exudates (Grade IIT hypertensive 
retinopathy). The presence of a ‘‘watery sheen’’ which has been stated to be 
characteristic of the fundi of patients with pre-eclampsia-eclampsia was not 
observed in these patients. 


Normal renal biopsies were obtained from 10 multiparas whose preg- 


nancies were uncomplicated by toxemia. Pertinent data pertaining to these 
individuals are listed in Table III. 


Since it is impractical to give a detailed report of all the cases ineluded in 
this study 8 representative cases are presented. 


O. W., No. 379102, was a 27-year-old white primipara who was seen in consultation 


at 13 weeks’ gestation because of a 2 plus proteinuria. Her hlood pressure was normal. 
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Edema was absent throughout pregnancy. The ~zrea clearance was consistently normal, but 
the urine volumes were large, the ratio between the urinary urea concentration and the blood 
urea concentration was reduced, and the Addis counts were invariably abnormal. Fundoscopic 
examinations in 1949 and 1951 were reported 1s being normal. In 1952 there was localized 
vascular spasm, but in 1953, 1955, and 1956 the fundi were again reported as being normal. 
A therapeutic abortion was advised by W. J. D. and was performed by her doctor in 1949. 
(The clinical diagnosis was chronic glomerulonephritis, Table IV.) 


TABLE ITV. SumMary oF Data IN PatIENT O. W., WITH CHRONIC GLOMERULONEPHRITIS IN 
FIVE PREGNANCIES AND UNDER OBSERVATION 8 YEARS 


UREA 
BLOOD PROTEINURIA CLEAR- HEMATO- SERUM 
GESTATION PRESSURE (GM./24 ADDIS ANCE CRIT PROTEIN 
YEAR (WEEKS ) (MM. HG) HOURS ) COUNT (%) (%) (GM. %) 
1949 12* 140/90 Moderate 76 35 5.1 
1951 15 110/80 41 6.4 
35 105/70 0.5 Marked 65 35 5.6 
4 months 130/90 Marked 80 40 6.3 
Post partum 
1952 16 140/85 1.0 Marked 60 37 6.3 
34 120/70 0.5 Marked 92 35 6.2 
6 140/95 0.9 6.7 
Post partum 
1953 8 110/80 0.9 41 6.7 
37 90/70 0.4 Moderate 110 41 5.7 
6 months 130/90 108 42 6.7 
Post partum 
1954 125/85 0.6 42 7.4 
1956 16 125/90 0.4 Moderate 42 7a 
37 115/70 0.3 Slight 90 32 5.5 
6 125/75 0.5 Slight 41 6.4 
Post partum 
1957 110/80 0.5 Slight 44 7.1 


*Therapeutic abortion. 


The patient returned in 1951 at 15 weeks’ gestation. She was hospitalized during 
this pregnancy on several occasions for investigation and the plan was to continue her 
pregnancy to at least 32 weeks’ gestation. She was admitted at what was thought to be 
32 weeks’ gestation, and a normal 2,500 gram baby was delivered by cesarean section. She 
had three subsequent pregnancies. Her last two pregnancies were terminated at 37 weeks’ 
gestation. The infants were normal and weighed 3,100 and 3,290 grams. 

Renal biopsies were obtained in 1953 and in 1956 (Fig. 1, A and B). These biopsies 
showed the presence of circumscribed scars, which were composed of degenerated glomeruli 
associated with varying degrees of tubular atrophy. The clinical diagnosis of chronic 
glomerulonephritis was confirmed. 

The patient now has a marked impairment of renal concentrating ability, a decrease 
in the amount of proteinuria, and a decrease in the Addis count. It was felt that these 
findings are a result of a progression of her renal disease and that the course of this 
disease was accelerated by her pregnancies. 
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R. B., No. 583631, was a 31-year-old Negro gravida v, para ii, who had a therapeutic 
abortion at 10 weeks’ gestation because of hypertensive disease. She had had two full- 
term pregnancies which were complicated by hypertension, proteinuria, and edema, Prior 
to termination of her latest pregnancy, fundoscopic examination disclosed the presence 
of Grade IL hypertensive retinopathy. Twenty-four-hour urinary protein determinations 
varied between 0.3 to 1.2 Gm. Urea clearance was 104 per cent. When she was discharged 
from the hospital her blood pressure was 180/120. 


yf 
ta 


Fig. 1.—O. W. Chronic glomerulonephritis. 

A, Renal biopsy obtained during patient’s fourth pregnancy. (Hematoxylin and eosin. 
x70; reduced 

B, Identical histologic findings were present in a second biopsy obtained during patient’s 
fifth pregnancy. Section showed hyalinized glomerulus, tubular atrophy, and slight arteriolar 
thickening. This patient exhibited hypertension, proteinuria, and edema in each of her five 
pregnancies. It was thought that the clinical course of this patient’s renal-vascular disease 
was accelerated by these pregnancies. (Hematoxylin and eosin. 250; reduced ¥%.) 


A renal biopsy showed the presence of completely sclerotic and partially hyalinized 
glomeruli associated with areas of tubular atrophy. Slight thickening of the renal 
arterioles was present. The histologic diagnosis was that of nephrosclerosis (Fig. 2 


J. G., No. 619986, was a 27-year-old Negro gravida iv, para iii, who stated that she 
had had hypertension in the pregnancy which had immediately preceded the latest one. 
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She was initially seen during her last pregnancy at 23 weeks’ gestation. At this time her 
blood pressure was 130/80, edema and proteinuria were not present. At 32 weeks’ gestation 
there was 3 plus proteinuria and her blood pressure was 170/110. She was hospitalized 
for evaluation. During her period of hospitalization her blood pressure ranged between 
105/70 and 130/90 (Table V). Upon the completion of the studies she was discharged 
on Veralba* medication and it was planned to terminate her pregnancy at 36 weeks’ gesta- 
tion. 


Fig. 2.—R. B. Nephrosclerosis. The patient was a 31-year-old multipara with recurrent 
proteinuria, and edema during pregnancy. (Hematoxylin and eosin. 170; 
reduce ’ 


At 34 weeks’ gestation a cesarean hysterectomy was performed because of a persistent 
blood pressure of 170/110, 1 plus edema, and proteinuria of 6.7 Gm. per 24 hours. The 
infant weighed 1,225 grams and survived. Palpation revealed the presence of polycystic 
kidneys. After delivery, intravenous pyelograms enabled us to visualize the size of the 
kidneys which are shown in Fig. 3. 

A renal biopsy revealed the presence of chronic pyelonephritis (Fig. 4). At 8 weeks 
post partum the blood pressure was normal and the proteinuria was 2.3 Gm. per 24 hours. 

This is the second patient in whom polycystic kidneys were detected by routine 
palpation at cesarean section. Each of these patients, the first of whom was a primipara, 
had toxemia of pregnancy. 

This patient is an example of an individual with chronic renal-vascular disease who 
develops clinical manifestations of toxemia relatively late in pregnancy. 


*Veralba, a product of Pitman-Moore Company. Each tablet contains protoveratrine A 
and B, 0.04 mg. (protoveratrine A, 55 per cent, B, 45 per cent). 
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Fig. 3.—J. G. Polycystic kidneys. Intravenous pyelogram showing marked kidney en- 
largement. The patient was a gravida iv. Her first two pregnancies were normal. Her 
third and four'h pregnancies were complicated by hypertension and proteinuria. Edema was 
absent. Palpation at the time of cesarean section disclosed the presence of bilateral poly- 
cystic kidneys. 


Fig, 4.—J. G. Chronic pyelonephritis. Patient’s intravenous pyelogram is shown in Fig. 3. 
(Hematoxylin and eosin. X120; reduced ¥.) 
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TABLE V. SUMMARY OF DATA DURING PREGNANCY OF a MULTIPARA, J. G., WITH PoLycystTic 
KIDNEYS AND CHRONIC PYELONEPHRITIS 


BLOOD PRESSURE PROTEIN HEMATOCRIT SERUM PROTEIN 


4 WEEKS (MM. HG) (GM.) (%) (GM. %) 
28 140/90 2.5 34 5.5 


31 180/120 9.4 24 4.8 
34 170/110 6.7 26 5.1 
10 130/90 36 6.9 
130/90 


2 months 
post partum 


A. S., No. 581038, was a 44-year-old white gravida ii, para 0. Pertinent data are 
given in Table VI. At 28 weeks’ gestation, during her first pregnancy, she gained 2.2 
kilograms in 10 days, had marked hypertension, 2 plus edema, 6.6 Gm. of protein in the 
24 hour urine collections, and a markedly abnormal Addis count. The case was con- 
sidered to be one of fulminating pre-eclampsia and she was hospitalized. But after a study 
of the urine and consideration of the fact that proteinuria had been present for 3 monthis, 
our diagnosis was hypertensive disease. An abdominal hysterotomy was done in the interest 
of the mother, and a 645 gram baby who did not survive was delivered. Fundoscopie exam- 
ination revealed no abnormalities. 


ad 


TABLE VI. SUMMARY OF DATA FrRoM Patient A. S., WITH HYPERTENSIVE TOXEMIA IN Two 
PREGNANCIES WITH CHRONIC PYELONEPHRITIS AND NITROGEN RETENTION 


PRO- 


a WEIGHT BLOOD TEINURIA | HEMATO- SERUM BLOOD UREA 
7 GESTATION ( KILO- PRESSURE (GM./24 CRIT PROTEIN NITROGEN 
> YEAR (WEEKS ) GRAMS) (MM. HG) HOURS ) (%) (GM. %) | (MG. %) 
7 13 58.8 130/80 + 39 

‘ 22 60.7 100/70 0.9 

os 25 61.9 140/80 1.0 
4 26 64.2 205/110 10.7 44 
: 27 60.14 170/120 6.6 50 5.3 
12/23 56.70 Hysterotomy 20 
* 3 56.0 125/80 1.0 35 7.2 
a Post partum 
; 57.5 135/90 1.8 44 7.9 27 
a Post partum 
a At term 
a 16 59.0 130/80 0.3 1/22/55 
E 22 60.6 120/80 0.5 
_ 26 62.3 140/95 1.2 
‘ 28 63.6 180/110 10.9 34 

1954 11/6 160/100 9.5 41 4.6 Hysterotomy 
4 4 58.2 140/100 4.0 40 6.9 21 
3 Post partum 
a 1955 3 months 59.0 110/70 1.0 41 6.7 
4 1 year 62.2 130/70 0.6 42 6.8 28 

A renal biopsy disclosed the presence of a clinically unsuspected chronic pyelonephritis 


(Fig. 5). 
The blood pressure returned to normal during the postpartum period, but the 


proteinuria persisted. 


She was normotensive during the early part of her second pregnancy, but again at 2S 
weeks’ gestation acute hypertension associated with proteinuria amounting to 11 Gm, and 
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a markedly abnormal Addis count developed. Although her blood pressure was maintained 
at the low hypertensive level by means of hypotensive drugs a 750 gram baby died in 


utero. The renal biopsy obtained in her second pregnancy showed findings which were 
identical with those present in the first biopsy. 


Had the initial biopsy not been obtained, this case could have been cited as an 


example of permanent renal damage resulting from pre-eclampsia. 


Fig. 5—A. S. Clinically unsuspected chronic pyelonephritis. This patient was referred 
to our institution as having a fulminating case of pre-eclampsia. Our clinical diagnosis was 
hypertensive disease. (Hematoxylin and eosin. X70; reduced 15.) 


Another renal biopsy obtained during her second pregnancy showed identical findings. 


C. P., No. 592926, was a 38-year-old Negro gravida viii, para vii. 


Her first pregnancy 
in 1931 was normal. 


In 1946 she had a spontaneous abortion at 6 months’ gestation. Her 
pregnancies in 1948 and 1950 resulted in the delivery of stillborn infants whose gestational 
ages were 28 and 32 weeks, respectively. Full-term pregnancies in 1949, 1951, and 1952 
were complicated by hypertension. 


This patient was seen by us during her eighth pregnancy, at 15 weeks’ gestation. 
Her blood pressure at this time was 160/100. Edema and proteinuria were not present. 
At 16 weeks’ gestation proteinuria appeared which persisted throughout her prenatal 
course, reaching a maximum of 0.8 Gm. in 24 hours. 
between 140/100 and 190/120. Edema did not oceur. 


athy was present. <A 


The prenatal blood pressures varied 
A Grade III hypertensive retinop- 
2,145 gram normal infant was delivered by cesarean hysterectomy 
On discharge from the hospital her blood pressure was 130/80, 
Antepartum urea clearances were 70 per cent of normal. 


at 37 weeks’ gestation, 


Antepartum and postpartum 
Addis counts were moderately abnormal. 
The clinical diagnosis was severe hypertensive disease. 
A renal biopsy showed marked abnormalities (Fig. 6). Throughout the section there 
were numerous small selerotie foci composed of completely hyalinized glomeruli and 
utrophie tubules with occasional lymphocytic infiltration of the adjacent connective tissue. 


In some areas the glomeruli were only moderately atrophic but in these instances Bowman’s 
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capsule was thickened and hyalinized. Some of the arterioles were thickened. Although 
the histologic findings did not permit a definite diagnosis, it was felt that they resembled 
those of chronic glomerulonephritis more closely than they did those of nephrosclerosis. 


The patient was a 38-year- 


Fig. 6.—C. P. Chronic renal disease of uncertain diagnosis. f } 
(Hematoxylin and eosin. 


old gravida viii who exhibited recurrent toxemia of pregnancy. 
reduced 15.) 


iE. Chronic renal disease of uncertain etiology. Twelve preceding preg- 
Clinical diagnosis during current pregnancy was 
reduced ¥.) 


Fig. 7.—L. 
nancies were stated to have been normal. , 
moderate hypertensive disease. (Hematoxylin and eosin. 


V 
Ne 
Ww 
4 
Ww 


Volume 75 KIDNEY BIOPSIES FOR STUDY OF VASCULAR RENAL DISEASE = 647 
wumber 

This patient is one of the 6 individuals with signs of chronic renal disease in whom 
a definite histopathologic diagnosis could not be made. Her case demonstrates the 
exacerbating effect of pregnancy upon renal vascular disease. 


L. E., No. 540907, was a 32-year-old Negro gravida xiii, para x. She had had ten 
normal pregnancies and two spontaneous abortions. Her last pregnancy had occurred in 
1950 and was stated to be uncomplicated by toxemia. At 17 weeks’ gestation she weighed 
101 kilograms, had a blood pressure of 160/100 and a trace of proteinuria. She was referred 
to our institution at 27 weeks’ gestation. At this time her blood pressure was 130/80 and 
she had a 1 plus proteinuria. During the next 10 weeks her blood pressure ranged between 
130/70 and 150/70. She showed a trace of protein and 1 plus edema. Twenty-four-hour 
urinary protein determinations varied between 0.7 and 3.5 Gm. during this period. A 
fundoscopic examination showed moderate vascular spasm. 

Following the delivery of a 3,185 gram normal baby by cesarean section at 36 weeks’ 
gestation, the patient’s postpartum course was characterized by a blood pressure which varied 
from 140/90 to 160/80. Her antepartum and postpartum Addis counts were reported as 
showing moderate changes. The urea clearances prior to and following delivery were normal. 
At 6 months post partum, her blood pressure was 170/110. The clinical diagnosis was 
hypertensive toxemia of pregnancy. 


A renal biopsy showed a definite increase in the solidarity of the glomeruli, both 
endothelial and epithelial (Fig. 7). Focal thickening of the basement membrane was 
present in some glomeruli. A few of the glomeruli were vacuolated and contained a 
fibrinoid material and occasional large cells which were found free in Bowman’s space. 
The tubules contained hyaline casts and the blood vessels exhibited no significant ab- 
normalities. The histologic diagnosis was chronic renal disease of unknown etiology. 


T. C., No. 292059, was a 20-year-old white primigravida whose pregnancy was un- 
eventful until 35 weeks’ gestation. At this time she appeared after a 4 weeks’ absence 
with the typical signs of severe pre-eclampsia, including a weight gain of 8 kilograms in 
the preceding 4+ weeks and a 7 kg. weight gain in the preceding 20 weeks. Pertinent data 
are given in Table VII. Fig. 8, A shows the marked glomerular changes which constitute 
the “toxemic” renal lesion. 


TABLE VII. SUMMARY OF DATA FROM PATIENT T. C., WITH PRE-ECLAMPSIA FOLLOWED BY 
Two SUBSEQUENT NORMAL PREGNANCIES 


| BLOOD | 
| GESTATION PRESSURE PROTEIN WEIGHT OF BABY 
YEAR (WEEKS ) (MM. HG) EDEMA (GM.) | (GRAMS) 
1953 13 120/75 0 0 
34.5 190/120 ++++ ++4++ 
35 140/95 + 3.9 1,183 Born alive. Died 
1] post partum 125/70 0 0 
1953 12 120/60 Trace 
38 135/90 0.02 2,855 Alive 
1955 17 105/70 0 
38 110/70 0 3,050 Alive 


6 post partum 136/80 


The patient had two subsequent pregnancies which were normal. Renal biopsies ob- 
tained in each of these subsequent pregnancies showed no histologic abnormalities (Fig. 
8, B). 

Normal renal biopsies were obtained in 9 other multiparas whose initial pregnancies 
were complicated by pre-eclampsia-eclampsia. These findings support the contention that 
pre-eclampsia and eclampsia do not result in permanent renal damage. 
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E. R., No. 203581, was an 18-year-old white primipara with 1 plus proteinuria as the 
only elinical abnormality when she was seen by her private physician during the first 
trimester of pregnancy in 1938. She had no antecedent history of renal vascular disease. 
She was hospitalized by her doctor at 38 weeks’ gestation. No urine or blood studies were 
olitained other than qualitative urinary protein determinations which were reported as 
4 plus. Labor was induced, and a 3,665 gram living baby was delivered. 


Fig. 8.—T. C. 


A, Toxemic lesion. Glomerulus from kidney biopsy at the height of clinically severe pre- 
eclampsia which occurred during her initial pregnancy. The basement membrane is irregularly 
thickened, and the capillary lumina are decreased in caliber. (PAS. 680; reduced %.) 


B, Normal glomerulus. Glomerulus characteristic of those present in renal biopsies 
obtained in patient’s subsequent pregnancies. (PAS. 550; reduced 2.) 


The patient was delivered of a full-term baby at another hospital in 1940 and had 
a spontaneous abortion in another institution in 1941. 

She was admitted to our, Service for evaluation at 3 months’ gestation in 1951. 
Proteinuria mounted to 8 Gm. in 24 hours. The serum proteins were 5.2 Gm. and the 
hemoglobin was normal (Table VIII). The Addis count was abnormal. Her pregnancy 
was terminated at 33 weeks by cesarean section. The infant weighed 1,600 grams and sur- 
vived. Fundoscopic findings were consistently normal. 

A renal biopsy showed the presence of chronic glomerulonephritis (Fig. 9). 

In October, 1955, the blood pressure was 135/85, the urea clearance was normal, but 
a proteinuria of 4.8 Gm. in 24 hours, and a slightly abnormal Addis count still persisted. 
Other blood chemistry findings were normal. At this time another renal biopsy was obtained 
which showed histologic findings identical with those present in the first biopsy. 

This patient is one of a group who are found to have chronie glomerulonephritis but 
from whom no history of an acute attack can be obtained. Therefore, it is concluded that the 
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acute attack in these individuals must be of such a mild nature that it passes unnoticed 
by the patient. Hence, this patient illustrates the error of attributing renal disease found 
at autopsy many years after the patient’s reproductive career has ended to an antecedent 
toxemia of pregnancy. 


Fig. 9.—E. R. Chronic glomerulonephritis. Each of this patient’s two pregnancies were 
complicated by hypertension, proteinuria, and edema. Renal biopsies obtained in each of 
these pregnancies showed identical findings. (Hematoxylin and eosin. 180; reduced 14.) 


TABLE VIII. SUMMARY OF DATA FROM A MULTIPARA, PATIENT E. R., WITH CHRONIC 
GLOMERULONEPHRITIS OBSERVED OVER 19 YEARS 


| PRO- | | 
BLOOD TEINURIA | UREA SERUM 
GESTATION | PRESSURE (GM./24 ADDIS | CLEARANCE | HEMATOCRIT PROTEIN 
YEAR ( WEEKS ) | (MM.HG@) | HOURS) COUNT | (%) (%) | (GM. %) 
1938 29 1 10/(0 Trace 37 5.2 
40 115/(0 ++4+4+ 5.4 
1939 Herniotomy 120480 ++ 41 
1951 9 135/85 7.4 Marked 85 40 5.5 
32 130/90 8.1 Moderate 43 42 
3 months post 135/85 4.7 Marked 105 45 
partum 
1952 130/85 3.2 Marked 46 48 6.1 


1955 1380/85 4.8 Slight 82 48 
150/90 4.6 Slight 47 5.9 


| 


Comment 


An accurate evaluation of the renal lesions associated with the toxemias 
of pregnancy can be made only by the histologic examination of tissue obtained 
during the acute stage of the disease... It is fallacious to attribute renal lesions 
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discovered at autopsy to toxemia of pregnancy which occurred several decades 
prior to death. A renal biopsy represents a relatively small part of the kidney. 
However, the needle and punch biopsies which we have obtained at autopsy from 
individuals with renal disease have invariably demonstrated the pathology which 
was present as clearly as the large wedge sections which were obtained by the 
pathologist. In addition, the disease demonstrated in bilateral renal biopsies 
which were obtained at the time of cesarean section has been identical in both 
kidneys. In view of these facts, it is believed that the histologic findings reported 
here present a reasonably accurate picture of the renal lesions present in this 
group of multiparas, although the presence of focal renal lesions would, in all 
likelihood, have been undetected. 

In evaluating these biopsies, we must keep in mind that current knowledge 
of renal pathology is based largely upon autopsy material. Henee, the pa- 
thologist is familiar with the end results of renal disease, but his knowledge con- 
cerning the histologic findings in early renal disease is incomplete. In addition, 
it is often impossible to make a distinction between the advanced lesions of 
chronic glomerulonephritis, nephrosclerosis, and chronic pyelonephritis. Hence, 
it is not surprising that the histopathologic diagnosis in 10 per cent of our 
biopsies was uncertain. 

It is believed that the absence of organic renal changes in 10 multiparas 
whose initial pregnancies were complicated by pre-eclampsia-eclampsia demon- 
strates that the usual ease of pre-eclampsia or eclampsia does not cause perma- 
nent renal damage. The presence of chronic renal disease which obviously was 
present before pregnancy in a primipara who was thought initially to have 
typical pre-eclampsia affords additional support for this view. If a renal biopsy 
had not been obtained, this case could have been used to illustrate the fact that 
pre-eclampsia can result in permanent renal damage. 

The status of the reversible ‘‘toxemic’’ lesion is uncertain. It is found 
in both multiparas and primiparas. Its incidence is higher in primiparas with 
hypertension, edema, and proteinuria than in multiparas with these abnormal- 
ities and occurs most frequently in individuals with the clinical diagnosis of 
pre-eclampsia-eclampsia. If it were not for the fact that a 2 plus ‘‘toxemic 
lesion’’ was found at 22 weeks’ gestation in a Negro multipara whose latest 
and previous pregnancies were entirely normal, the general statement could 
be made that it occurs in pregnant patients with varying degrees of hyper- 
tension, proteinuria, and edema. 

‘A significant number of individuals with histologically demonstrable 
renal disease gave evidence of an increase in blood pressure and in proteinuria 
between 26 and 34 weeks’ gestation. It was felt that these findings were the 
result of an exacerbation of the renal-vascular disease which was present in 
these individuals and that it was not due to a superimposed pre-eclampsia. 

Dieckmann has always believed that patients with nephrosclerosis, chronic 
glomerulonephritis, or chronic pyelonephritis should have abortions because 
of the high pregnancy loss and the increased incidence of renal damage which 
result when the pregnancy is continued. Although there was an increased 
incidence of fetal loss in these groups, this loss was less than had been antici- 
pated. These patients did, however, experience increased renal damage fol- 
lowing pregnancy. 

Four individuals were found to have chronic pyelonephritis which was 
unsuspected clinically. This is an occult type of pyelonephritis which Kark 
and associates® have previously reported as occurring in male and non-preg- 
nant female patients. One of these 4 patients with chronic pyelonephritis had 
an initial diagnosis of typical pre-eclampsia. One was considered to have 
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hypertensive disease of pregnancy and 2 individuals had diagnoses of renal- 
vascular disease of uncertain etiology. The renal biopsies which were ob- 
tained from these patients were of inestimable value to them in that they led 
to a correct diagnosis, the identification of the causative organisms, and the 
institution of appropriate antibiotic therapy. 

The absence of renal lesions in 24 of the 42 patients in whom a diagnosis 
of hypertensive disease of pregnancy was made was to be expected, since 
nephrosclerosis is usually a late manifestation of essential hypertension. 


Summary 


Renal biopsies were obtained at delivery from 66 multiparas who had 
toxemia in one or more pregnancies and from 10 multiparas whose pregnancies 
were uncomplicated by toxemia. There were no renal abnormalities in this 
latter group. 

Ten individuals who had had previous pre-eclampsia and eclampsia, and 24 
individuals in whom the diagnosis of hypertensive disease was made exhibited 
normal histologic findings. [Fourteen individuals presented findings charae- 
teristic of nephrosclerosis. Six had chronic renal disease of uncertain etiology. 
our had chronic pyelonephritis in the absence of clinical evidence of the dis- 
ease, and 2 individuals in this group had clinically undiagnosed bilateral poly- 


cystic kidneys as an additional finding. Lupus nephritis was present in 2 
patients. 


The so-called ‘‘reversible toxemic lesion’’ was present in a moderate or 
severe form in 18 per cent of these patients, and the status of this lesion was 
regarded as uncertain. 

Many individuals had considerable renal disease with little clinical evi- 
dence of it, while others had a clinically severe toxemia of pregnancy in the 
absence of demonstrable renal disease. 

It was impossible to predict the presence of organic renal changes or the 
magnitude of the renal lesion on the basis of the fundoscopie findings. 

It was coneluded that pre-eclampsia and eclampsia did not result in 
permanent renal damage and evidence was presented to support the contention 
that an increase in hypertension, proteinuria, and edema, or the initial oceur- 
rence of these manifestations of toxemia during the last 14 weeks of gestation 
in an individual with renal-vascular disease was the result of an exacerbation 
of this disease rather than the result of superimposed pre-eclampsia. 


We are grateful to Dr. E. L. Potter who reviewed all of the histologic material and to 


Drs. E. T. Bell, J. F. A. MeManus, and Professor H. Sheehan, who reviewed most of this 
material. 
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Discussion 


DR. RUSSELL R. DE ALVAREZ, Seattle, Wash.—Dr. Dieckmann and his associates 
have presented to us a clear-cut analysis of the renal findings noted in patients with the 
clinical diagnosis of so-called toxemia of pregnancy. They have shown that most of the 
renal disease entities noted in the nonpregnant patient may also be found in biopsy material 
removed from patients with the signs and symptoms of pre-eclampsia-eclampsia. They 
have also revived the question as to just what this clinical entity of pre-eclampsia-eclampsia 
is. Whether the histology of so-called characteristic eclampsia may be specific for a 
definite disease with different manifestations, a specific disease in varying degrees of 
evolution, or a group of different diseases with similar histology has not yet been clarified. 


The characteristic patterns of the vasoconstriction, hypertensive changes, and 
proteinuria noted in the majority of instances of pregnancy toxemia all tend to implicate 
a mechanism of development of renal disease processes. When the original studies of the 
gross autopsy material from patients who died from what was clinically diagnosed as pre- 
eclampsia-eclampsia were made, no specifically characteristic gross findings could be noted. 
The histology of the kidney from the general autopsy material has ranged from descriptions 
including all gradations of normal glomerular and tubular architecture, edema, the charae- 
teristic changes of chronic nephritis, nephrosclerosis, and the various degrees in caliber 
of arteries and arterioles. As a result, no definite correlation between the clinical diagnosis 
and the histologic picture of pre-eclampsia-eclampsia can be predicted. 

Descriptions of the specific histology of so-called pre-eclampsia-eclampsia have 
received special emphasis from authoritative renal pathologists. Bell described thickening 
of the basement membrane of the renal glomerulus as the significant characteristic finding 
in the kidney of pre-eclampsia-eclampsia. He felt that no characteristic change occurred in 
the renal tubules in this disease. While McManus agrees with Bell’s concept, he empha- 
sizes, in addition, a pattern of vacuolization but even this could represent the coalescence 
of several basement membranes. On the other hand, Sheehan feels that there is no 
characteristic change in the glomerular basement membrane in pre-eclampsia-eclampsia. 
He feels that it is the epithelium of the glomerulus which is thickened, with the increased 
thickening on the basis of an increased volume of cytoplasm and not caused by edema. 
At the first Ross Conference on Toxemia of Pregnancy in 1956, these three individuals, all 
pointing to what they considered the characteristic lesion of pre-eclampsia-eclampsia, 
designated the same area of the glomerulus as being involved, but each placed a different 
interpretation upon these findings. 

Since the findings are not three dimensional, even using special study techniques, it 
is possible that some of the changes noted could well be artifacts. In this country 
obstetric renal pathologists and physiologists accept as the characteristic microscopic 
pathology of pre-eclampsia-eclampsia a thickening of the basement membrane, swelling of 
glomeruli, tubules, and interstices and generally constricted but patent glomerular capillary 
lumina. These changes occur in most of the glomeruli and are present in almost every field 
viewed. Casts are rarely seen and the tubular arterioles are only slightly reduced in caliber. 
The important point, however, which seems to be whether the reduction in the size of the 
glomerular capillary is due to thickening of the endothelium, the basement membrane, or 
the epithelium, has not yet been definitely determined. These relationships are shown in 
Fig. 1, whereby a thickening of any one of these three elements of the glomerulus could 
account for attenuation of the capillary lumen. When the typical glomerulus is viewed 
microscopically with hematoxylin and eosin stains, even the highest powers of the light 
microscope do not differentiate the layer involved. While the PAS allows differential 
staining of the basement membrane of the glomerulus, it is possible that some of the 
changes noted in the basement membrane may be due to artifact. 
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The serial studies of Dieckmann and of Kark indicate that the changes of pre- 
eclampsia-eclampsia should be considered as reversible, returning to completely normal 
within 6 to 12 months post partum. From the physiologic point of view, we have been able 
to demonstrate a complete return of renal hemodynamies to normal by 6 weeks post partum 
in pre-eclampsia-eclampsia. 

We raised the question as to whether the renal histology reflected a satisfactory 
appraisal of the physiologic processes carried out by the kidney. By performing needle 
biopsy of the kidney at approximately the same time at which renal clearance studies were 
performed, we were able to note that the degree of healing response observed by histologic 
study had not kept pace with the return of physiologic processes to normal. In other 
words, even though the measurements of glomerular filtration rate and renal plasma flow had 
returned to normal levels, simultaneous renal histology showed various stages of incomplete 
involution. It appears that even though there is a temporary and somewhat longer persistence 
of the glomerular lesion itself, the kidney in pre-eclampsia-eclampsia is able to return to 
normal function in a considerably shorter time than is required for anatomic healing. 
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Fig. 1.—Diagrammatic representation of the normal renal glomerulus, Bowman’s capsule, 
and the proximal convoluted tubule. The relationships of endothelial cell, basement mem- 
brane, and epithelial cell are emphasized. 


[ would be inclined to disagree with the thesis that pre-eclampsia-eclampsia represents 
latent cardiovascular-renal disease. The finding of thickening of the intima of arterioles 
seems to indicate underlying hypertensive disease with superimposed pre-eclampsia. 
Needle biopsy has made it possible to study various stages of pre-eclampsia-eclampsia 
and the healing response. Even though needle biopsy makes only a small area of the 
kidney available for study by comparison with larger sections of tissue removed at 
laparotomy or at autopsy, a sufficiently representative area of renal tissue is usually ob- 
tained by needle biopsy. Each needle biopsy performed by us has shown from 8 to 12 
glomeruli. This makes it possible to screen adequately the representative pathologic 
histology, when present, 
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The advent of the electron microscope now seems to offer promise of even more pre- 
cise anatomic assessment of the altered renal processes found in the toxemias of pregnancy. 
Investigation of the fine structure of the nephron has been initiated in my department by 
Dr, Harry Beaty in conjunction with Dr. John Luft of our Department of Anatomy. Fig. 
2 illustrates normal glomerular capillaries and their relationships to the urine space of 
Bowman’s capsule. The endothelial, besement membrane, and epithelial layers are clearly 
shown; the epithelium is the thickest while the endothelium is the most attenuated. It 
should be noted that the epithelium, for the most part, is set apart from the lumen not only 


Fig. 2.—Electron micrograph of renal glomerular capillaries. (13,500: reduced 1%.) 

Two glomerular capillaries (CAP) are shown in their relationship to the urinary space 
of Bawman’s capsule (Sp) and the capsular epithelium and basement membrane (Ep and 
BM at upper right). The glomerular filtration membrane is well demonstrated: the inner 
endothelial layer (Hn), the intermediate basement membrane (BM), and the outer epithelium 
(Ep) with its pedicles (P). 


The complex nature of the epithelium is particularly well demonstrated. The main body 
of cytoplasm containing the nucleus and mitochondria (Mi) is shown supported on pedicles. 


by the basement membrane but also by the projecting pedicles forming small apertures be- 
tween these pedicles. The relationship of these small openings to the loss of protein is not 
understood. It is known, however, that in some disease states, particularly nephrosis, the 
pedicles are obliterated or become confluent, forming a solid sheet of epithelium on the 
basement membrane. Experimental studies are under way in our laboratories whereby the 
renal lesions of eclampsia may be compared with the electron micrograph of the normal 
kidney. We were not able to complete the production of the lesion of eclampsia between 
the time the invitation was received to discuss this paper and the present time. We hope 
to be able to present these findings to you in the near future. 


DR. PAUL D. BRUNS, Denver, Colo. Among other things this study points out the 
unreliability of our clinical classifications of the pregnancy toxemias. There are some of 
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us who by various definitions, levels of blood pressure, appearance and disappearance of pro- 
teinuria, and dating of the onset of symptoms, feel that we can divide hypertensive diseases 
of pregnancy into pure pre-eclampsia, essential hypertension with superimposed pre- 
eclampsia, or essential hypertension. This study suggests that all such efforts are mostly 
guesswork. 


During the past decade Dr. Dieckmann and his co-workers have employed kidney biopsy 
as a research tool to elucidate the natural history of renal lesions associated with the 
“toxemias of pregnancy.” They have obtained adequate specimens of tissue satisfactory 
for microscopic interpretation by both the transperitoneal approach (96 per cent success- 
ful) and the percutaneous route (68 per cent successful) without serious consequences. 
They have established this experimental procedure as safe and feasible during pregnancy. 

The first series of 71 patients was reported upon earlier this year by Dr. Dieckmann and 
his co-workers (AM. J. Opst. & GyYNEc. 73: 1, 1957) and they concluded that the renal 
glomerulus was the site of a characteristic “toxemic” lesion. They termed a moderate 
or severe (2 plus, 3 plus) change in renal glomeruli consisting of thickened basement 
membrane, fibrils in endothelial cells, and narrowing of glomerular capillaries as the most 
constant lesion in primiparas with pre-eclampsia. An identical but mild change (1 plus) 
was moderately frequent in multiparas with hypertensive disease. They were disappointed 
that a renal biopsy could not differentiate pre-eclamptie from hypertensive toxemia and 
were surprised to find considerable renal disease with little clinical evidence of it. They 
were pleased that the renal lesion of pre-eclampsia was not responsible for permanent 
kidney damage. 

The present paper based upon 66 multiparas with toxemia documents the variability 
of the clinical picture in the presence or absence of renal disease. By the use of single 
and serial renal biopsies they have shown that chronic glomerulonephritis and nephro- 
sclerosis and pyelonephritis are renal lesions antedating pregnancy in many cases and 
masquerading as pre-eclampsia during late pregnancy in others. Their honesty in present- 
ing the difficulties surrounding the interpretation of biopsy sections is refreshing. 
Clinically and pathologically it is easy to diagnose acute or classic renal disease but to 
differentiate the subacute, intermediate, and mixed types may be well nigh impossible. 

It is possible that the electron microscope will show, as it has in studies on 
nephrosis (Am. J. Path. 33: 791, 1957), that a common pathologie lesion in the glomerulus 
will also underlie pre-eclampsia-eclampsia regardless of the diverse pathologie changes 
seen with light microscopy. Whether or not this proves true, continued studies such as 
the one presented to our society by Dr. McCartney will eventually unravel the mystery of 
the “toxemias of pregnancy,” a task to which Professor Dieckmann dedicated his life. 


DR. McCARTNEY (Closing).—The status of the so-called toxemic lesion is uncertain. 
Originally it was thought that it was pathognomonic of eclampsia. We now know, however, 
that it occurs in individuals with pre-eclampsia and in pregnant individuals with hypertensive 
disease and organic renal vascular disease. If it were not for the fact that this lesion was 
present in a 22-vear-old Negro multipara at 24 weeks’ gestation, the statement could be 
made that the so-called toxemic lesion occurs in pregnant patients who have varying 
degrees of hypertension, proteinuria, and edema. 


It must be kept in mind that it is frequently difticult and sometimes impossible for 
the pathologist to distinguish between the end results of chronic pyelonephritis, chronic 
glomerulonephritis, and nephrosclerosis. In addition, ihe pathologist’s knowledge concern- 
ing the incipient lesions of renal disease as revealed by the renal biopsy is incomplete. 
Therefore, it is not surprising that in this series of patients in whom definite organic renal 
disease was demonstrable, 20 per cent of the diagnoses were unknown, 


EXPERIMENTAL EVIDENCE FOR THE EXISTENCE OF A 
UTERINE HORMONE* 


B. Tenney, M.D., F. Parker, Jr., M.D., AND 
S. L. Ropsins, M.D., Boston, Mass. 


(From the Department of Obstetrics and Gynecology, Mallory Institute of Pathology, Boston 
City Hospital) 


N A previous article’ we have described the changes that take place in the 

ovary of the rabbit following hysterectomy combined with some type of tubal 
operation. A total hysterectomy and bilateral salpingectomy were done in cer- 
tain animals and in others a Pomeroy ligation and resection of the Fallopian 
tubes. Following both types of operation there was a marked and characteristic 
change in the rabbit ovary. 


For the first 2 weeks, there was some follicle stimulation. This was im- 
mediately followed by degeneration and disappearance of follicles. By 12 weeks, 
few follicles were left and the ovary had hypertrophied to four times normal size. 
The stroma of the ovary became a mass of large vacuolated cells which oceupied 
the entire ovarian mass. This is termed the interstitial body. These changes 
appeared to be a constant process (Fig. 2). 

With the marked hypertrophy and follicle degeneration in the ovary, there 
appeared an accompanying development of marked hypertrophy of the adrenals 
caused by the thickening of the zona fasciculata. In addition, there appeared 
some large cells with a clear reticulated cytoplasm in the zona reticularis. 


In order to rule out the loss of blood supply as a possible cause of ovarian 
change, the uterine arteries were ligated and severed, leaving the uterus and 
tubes intact. There was no ovarian change in these animals. 

It was felt that this ovarian reaction would make the rabbit an excellent 
test animal for the demonstration of a uterine hormone. If an extract could be 
obtained from the human uterus which would prevent the changes in the rabbit 
ovary, following hysterectomy, it would be good evidence that the uterus pro- 
duced some substance that affected the ovary. 


Materials and Methods 


With this in mind, human uteri were obtained following surgery. <A eare- 
ful history of the patient and the pathological report of the uterus were obtained 
for each specimen. 


*Presented at the Sixty-eighth Annual Meeting of the American Association of Obstetri- 
cians and Gynecologists, Hot Springs, Va., Sept. 5 to 7, 1957. 
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The method of extraction was as follows: 


Half of the fresh uterus was ground into small particles and then extracted 
in acetone ten times the weight of the tissue. The acetone was decanted in 24 
hours and an equal fresh amount added. Following another 24 hours, the two 
quantities of acetone were combined. The tissue was immersed in ether for 
another 24 hours. The acetone was evaporated over a water bath and the ether 
added to the residue. The ether was evaporated with the residue being taken 
up in oil. 


Fig. 2.—Ovary of rabbit 12 weeks posthysterectomy, showing general enlargement, follicle 
degeneration, and development of the interstitial body. 


~ 
Fig. 1.—Normal ovary of a 3-month-old virgin rabbit. 
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The original tissue was ground to a dry powder. Ten times its weight of 
distilled water was added. This mixture was placed in the cold shaker for 
forty-eight hours. The supernatant fluid was the aqueous extract. The lipoid 
extract was then injected into immature rats. At autopsy, sections of the 
ovaries, uterus, and vagina showed no evidence of follicle-stimulating sub- 
stanee on the ovary and no estrogenic effect on the uterus or vagina. 

A similar test was performed with the aqueous solution. Again, there was 
no evidence of a follicle-stimulating effect or estrogenic activity. 

Following this, the uteri and tubes were removed from 3-month-old virginal 
female rabbits. They were injected for 12 weeks with the lipoid extract. See- 
tions were then made following autopsy. The same ovarian changes were found 
as in the hysterectomized rabbit that had received no treatment. 


gic 


Fig. 3.—Ovary of rabbit 12 weeks posthysterectomy treated with biweekly injections of 
aqueous uterine extract. 


Three-month-old rabbits were again operated on and injected for 12 weeks 
with the aqueous extract. Sections made following autopsy showed normal 
follicles with somewhat increased activity and little or no development of the 
interstitial body (Fig. 3). It appeared that this extract had inhibited the 
ovarian change which characteristically appears in the hysterectomized rabbit. 


Comment 


The search for a uterine hormone goes back at least to 1902. Ovarian 
changes in animals following hysterectomy have been described by different 
investigators. Not much is known concerning the effect of hysterectomy on 
the human ovary. It is widely believed that there is a precocious degeneration 
of the ovary following this procedure. Such specimens are hard to obtain. 
The few that we have been able to observe did show follicular degeneration. 
A possible effect of the uterus on ovarian physiology has been previously 
investigated. Certain reports give evidence of such an action. Mishell and 
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Motyloff? in 1941 described changes in the rabbit ovary following hysterectomy. 
These consisted primarily in precocious atrophy of the folliewlar apparatus. An 
extract obtained from the cow’s endometrium appeared to prevent this in some 
instances. Their results were not conclusive. There was no description of 
method or technique. Rabbits of all ages were used. Our work was confined 
to virgin female rabbits 3 months old. 

Sessums and Murphy* performed hysterectomies on rabbits of all ages, 
normal, and pregnant. They observed follicle degeneration and inhibition of 
new follicle growth. Following this observation, they implanted the endometrium 
of the hysterectomized rabbits in the rectal sheath. The implants survived and 
largely prevented the follicle degeneration in the ovary. 

Cheval,‘ working with dogs, removed the ovaries and implanted ovarian 
grafts. The ovarian grafts survived and remained functionally active. In a 
second group of dogs, he performed complete hysterectomy and oophorectomy. 
Then he again made ovarian implants. In the absence of the uterus, the ovarian 
grafts degenerated completely. In the third group of dogs, total hysterectomy 
and bilateral oophorectomy were followed by both ovarian and uterine grafts. 
In this experiment, the ovarian and uterine grafts survived and the ovarian 
grafts showed follicle activity. 

From our own experience of preventing degeneration of the ovaries in 
hysterectomized rabbits with an aqueous extract of the human uterus, we feel 
that there is a specific substance produced or metabolized by the uterus, probably 
by the endometrium. This substance has a specific effect on the ovarian follicles 
as well as ovarian stroma. In other words, in ovarian-uterine physiology, the 
uterus is not simply an end organ but a functioning part of the endocrine cireuit. 

Further studies are being carried on to determine more specifically the 
nature and source of the substance we are dealing with. 


Summary 


1. Hysterectomy in rabbits causes degeneration of the ovarian follicular 
structure and development of the interstitial body. 

2. An aqueous extract from the human uterus, given to rabbits following 
hysterectomy, prevents these ovarian changes. 

3. From this study and other evidence, the uterus appears to have an endo- 
erine function. 


Acknowledgment is made of the assistance of Dr. Joseph F. Kerrins. 


References 


. Tenney, B., Parker, F., Jr., and Robbins, 8. L.: Am. J. Opst. & GyNEc. 70: 889, 1955. 
. Mishell, D. R., and Motyloff, L.: Endocrinology 28: 436, 1941. 

. Sessums, J. V., and Murphy, D. R.: Surg., Gynec. & Obst. 56: 500, 1933. 

Cheval, M.: Proce. Roy. Soc. Med. 27, Part II: 1395, 1933-1934. 


Discussion 


DR. ALEC M. AGNEW, Vancouver, B. C.—As a clinician, my first thought on reading 
the findings of the authors’ experiments on rabbits was this: what clinical evidence is 
there in the human female as to the possible presence or absence of a uterine hormone? In 
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regard to the consistent follicular regression that took place in the rabbit ovary following 
hysterectomy, we know that this does not occur in women following removal of the uterus, 
at least not always, as both tubal and abdominal pregnancies have occurred in this situa- 
tion. 

Continuing estrogen effect as shown by vaginal smears following hysterectomy in 
women is not necessarily evidence of ovarian function, as this may be due to increased 
estrogen production on the part of the adrenals. 

Evidence shown here that ligature and division of the uterine arteries in one group 
of rabbits produced no regressive changes in the ovaries is supported by that fact that in 
women both the uterine and ovarian arteries have been ligated, as in the control of severe 
bleeding from a hypotonic uterus, without any permanent change in the ovary, as shown 
by the resumption of normal ovulatory menstruation and subsequent pregnancy. 

In the treatment of pelvic endometriosis, hysterectomy and resection of most of the 
grosser areas of ectopic endometrium, usually but not always situated in the ovaries, results 
in regression and atrophy of the many areas of endometrial tissue left behind. This sug- 
gests a possible interruption in the normal hormonal axis and with the removal of the 
stimulation to this ectopic tissue it undergoes atrophic change and disappears. On the 
other hand, where the uterus is not removed and only the grosser areas of endometrial 
tissue are resected, the same changes occur in the residual endometrium left scattered 
about the pelvis. The ovarian tissue left in situ resumes normal function, as evidenced 
by the resumption of ovulatory menstruation and often the occurrence of pregnancy. This 
suggests a temporary block in the pituitary-ovarian axis, and during this time of with- 
drawal of the hormonal stimulus, the ectopic endometrium undergoes regression. 

The production of an aqueous extract of uterine tissue which protects the ovary in 
the immature rabbit from the changes previously shown to take place following hysterec- 
tomy is a most intriguing contribution to this very complex subject of a uterine hormone. 

The changes in the rabbit ovary were described as a preliminary stimulation followed 
by a progressive regression of the follicles, accompanied by a marked increase in the inter- 
stitial cells or interstitial body, and, in addition, a hyperplasia of the zona fasciculata of 
the adrenal cortex. Could these changes be explained on the premise that the function of 
the uterus in the pituitary-ovarian axis is one of inactivation of the interstitial-cell-stimu- 
lating hormone of the pituitary ICSH, commonly termed the luteinizing hormone, LH? 
There is evidence to suggest that the inactivation process in the case of ICSH differs from 
that of the follicle-stimulating hormone, FSH. It has also been suggested that ICSH has a 
stimulating effect on the adrenal cortex and may be the link in the ovarian-adrenal rela- 
tion. 

On the basis of the above premise, hysterectomy in the rabbit, by interruption of the 
inactivation process of ICSH, would result in an increased effect of this pituitary gonado- 
trophin and an overstimulation and hyperplasia of the interstitial cells in the ovary and 
regressive changes in the follicles due to a disturbance of the normal ICSH:FSH ratio. 
This would also account for the hyperplasia occurring in the adrenals. 

It would be of interest to carry out this same experiment on a series of hypophy- 
sectomized rabbits maintained on FSH and ICSH, using the same aqueous extract and 
also one produced from the endometrium. 


DR. A. L. DIPPEL, Houston, Texas.—The results of animal experiments purporting to 
show the presence of a uterine hormone as presented by Dr. Tenney are certainly thought 
provoking. They add to the already relatively voluminous literature on the subject, most 
of which articles are based upon small series of experimental animals, almost all of which 
were rodents, very few the primates. The current presentation, in our opinion at least, 
does not go far toward solution of the question of the presence or absence of a uterine 
hormone. The chain of experiments which would be required to travel from the results 
obtained in the rabbit to those expected in the hysterectomized woman would appear to be 
almost endless. However, Dr. Tenney’s experiments may prove to be one of the links in that 
chain. 
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Man has, on occasion, been accused of exhibiting certain traits of the mouse, rat, 
dog, or even the rabbit, but it is unfair to expect that the end results of pelvic surgery on 
the woman would be the same as those upon the rabbit doe. The comparison between these 
two subjects hardly goes beyond the fact that both are female, have more or less similar 
internal genitals, copulate, bear offspring, and generally suckle their young. The doe is 
certainly more unpredictable than woman. For example, the latter ovulates almost exactly 
14 days before the onset of menses, or the first missed period, whereas the doe ovulates only 
upon copulation or upon some other stimulation, which might be intravaginal or something 
as remote as a rabbit buck in another animal cage. 


In this connection, we should be reminded of the rabbit experiments of Mishell and 
Motyloff which showed that the ovarian interstitial gland of the animals used as controls 
also revealed considerable fibrosis which they concluded was apparently a normal finding 
resulting from a state of constant or prolonged sexual rest. In any experimental problem deal- 
ing with as unpredictable an animal as the rabbit, it seems desirable, if not imperative, to 
observe the sex response of the female that has been operated upon to the species male as 
well as the possible response in her remaining internal genitals. We wonder whether Dr. 
Tenney and his co-workers have done this. 


One of the greatest differences between the human and the rabbit lies in the ovarian 
blood supply. Burr and Davies have shown that the rabbits’ ovarian artery traverses the 
mesosalpinx directly beneath the Fallopian tube. Davies declares that it would be im- 
possible to ligate a knuckle of rabbit tube, as with Madlener sterilization, without inelud- 
ing the ovarian artery. The only way to avoid this, and therefore avoid interference with 
the ovarian blood supply, he says, is specifically to dissect the vessel from the undersurface 
of the tube. Is this, then, not actually the reason why Dr. Tenney and his co-workers 
observed premature degeneration of the ovary with tubal ligation in the rabbit? Certainly, 
there could be no other explanation of the results in this phase of their work unless the 
degeneration resulted remotely from disturbance of nerve connections of the ovary, for the 
uterus was not disturbed and its hypothetical hormone could have continued its effects 
without interruption. We believe that this experiment refutes, rather than confirms, the 
presence of a uterine hormone. 

When we set out to prove the presence or absence of a uterine hormone, would it 
not be ideal to utilize the menstruating mammals, i.e., the primates? Quite naturally fewer 
experiments have been performed on them but the results from these have apparently been 
far less variable and confusing. Moreover, they do not strongly indicate that there is a 
uterine hormone. Working with both immature and mature monkeys in 1936, Burford 
and Diddle could see no significant ovarian alterations as late as 4 to 7 months after 
hysterectomy. This appears to be ample follow-up if there really were a uterine hormone 
with any marked effect upon ovarian physiology. 

The great difficulty with the human is her inaccessibility to experimentation. The 
very great majority of hysterectomies done upon women are, and should be, performed 
only because of pelvic disease. Such disease immediately interferes with a pure analysis 
of the problem. There are many gynecologists who are convinced that ovarian degenera- 
tion following hysterectomy results from the pelvic disease, uterine and/or adnexal, which 
necessitated the operation. Our own report (1939) on a relatively small series of patients 
in whom hysterectomy was done primarily for purposes of sterilization and in only a few 
of whom there was pelvic disease agrees with this thinking. It will be recalled that in 
only 16.6 per cent of those presenting no pelvic pathology were there troublesome meno- 
pausal symptoms before these would have been normally expected, whereas the figure was 
57.8 per cent for those with myomas, adnexal pathology, or for those who otherwise 
presented technical difficulties which may have resulted in injury to the ovarian blood 
supply. Personally, we are convinced that a well-executed hysterectomy leaving intact 
ovarian blood supply in the human will result in the same ovarian cycle and rate of aging 
in the ovary as with the uterus in situ. We would be greatly suprised if we should be 
found alone in this thinking. 
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Finally, this hypercritical and incomplete discussion of this presentation is not in- 
tended to be derogatory. It is, however, intended to indicate that the problem is one of 
great magnitude, has many ramifications, and is far from being solved. 


DR. TENNEY (Closing).—In no way are we trying to compare the physiology of the 
rabbit with that of the woman. We simply regard the rabbit as a test animal for this 
particular study. From our work so far, we believe that the uterus is involved in the 
general endocrine physiology of ovary and adrenal. The uterus may be involved in the 
metabolism or even in the production of a hormone. None of the known pituitary, ovarian, 
or placental hormones has been able to block the effects of hysterectomy on the rabbit. 
The aqueous extract of the human uterus appears to do so. 


In regard to Dr. Agnew’s question, we have tried the extract on hypophysectomized 
rats. Unfortunately, it has been too toxic for the rats to survive. We are continuing in 
this endeavor. In answer to Dr. Dippel’s remarks concerning damage to the blood supply 
causing ovarian changes in the rabbit, we have transplanted the ovaries without obtaining 
this change. 


For many years we have been puzzled as to why salpingectomy should have the same 
effect as hysterectomy. It is a constant finding but as vet we have not found a satisfactory 
explanation. We do not think that it is related to blood supply as we have destroyed the 
ovarian blood supply, leaving the tubes intact, and found no ovarian change. 
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A STUDY OF STROMAL ENDOMETRIOSIS* 


Howarp C. Stearns, M.D., PorTLAND, ORE. 


(From the University of Oregon Medical School, Department of Obstetrics and Gynecology) 


a endometriosis is a primary uterine neoplasm essentially benign in 
its clinical and histological manifestations and yet often revealing malignant 
attributes in that it may invade adjacent structures, metastasize to distant areas, 
and, if not controlled, destroy its host. It need not display cytological character- 
istics of malignancy to accomplish this end, though it sometimes does. Originat- 
ing usually as a pure growth of stromal cells from the endometrium, the process 
tends to invade the uterine musculature, to protrude as polypoid masses into the 
endometrial cavity, and, with time, to extend into the broad ligaments, involve 
the ureters, often the bladder and reetosigmoid, and to infiltrate the lateral 
pelvie walls. Once beyond the confines of the uterus the growth is likely to be 
difficult to eradicate surgically. 

Doran and Lockyer! in 1908 appear to have first reported this neoplasm, 
though, according to Ober and Jason,”* Virchow definitely described stromal 
endometriosis in both its diffuse and polypoid forms in 1864. Casler** in 1920 
reported the first such growth recognized in the United States. Robertson, 
Hunter, and associates’? in 1942 reported a series of 6 cases of stromal endo- 
metriosis, emphasizing its pathological and clinical manifestations and stressing 
their belief that stromal endometriosis and adenomyosis are variants of the 
same process. Hunter? * has followed with other valuable contributions on the 
same subject, and recently has uncovered an excellent example of a uterine 
tumor composed of both adenomyosis and stromal endometriosis.*? The stromal 
elements, the spearhead of the process of adenomyosis, became a relatively 
pure growth dominating the pathological picture. Goodall? in 1940 reported 14 
well-documented cases of stromal endometriosis. To Goodall and Hunter, 
working independently, must go considerable credit for laying the groundwork 
for our present concept of this disease. In addition, the studies of Novak,** 
Frank,» Miller and Tennant,!* Henderson,® Park and Tennent,?® and Symmonds, 
Dockerty, and Pratt*® deserve recognition. 

The chief obstacle to the recognition of such growths and to the spread of 
knowledge concerning them lies in a confusing nomenclature; and, secondarily, 
there is disagreement by some regarding histogenesis. Such terms as endometrial 
sarcoma, endometrial sareoid, endolymphatie stromal myosis, stromatous endo- 
metriosis, endometrioma interstitiale, and stromatoid mural sarcoma have been 


*Presented at the Sixty-eighth Annual Meeting of the American Association of Obstetri- 
cians and Gynecologists, Hot Springs, Va., Sept. 5 to 7, 1957. 
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applied to reported cases which, when reviewed by competent pathologists, are 
found to fit the present-day concepts of stromal endometriosis. Park* postulated 
that these growths arise from undifferentiated mesenchymal and epithelial 
residual cells of the embryonic genital canal. There is general agreement 
among most authors, however, that such growths originate in endometrial tissue 
or its embryonic antecedent. Conversely, Pedowitz,” '° who terms the neoplasm 
hemangiopericytoma, insists that it rises from vascular tissue. 


Pathology of Stromal Endometriosis 


All well-studied stromal-cell neoplasms have been determined to lave 
originated within the uterus. Hunter and Goodall both stress the fact that there 
is no definite barrier between endometrium and myometrium, and that stromal 
and glandular endometrial structures are prone to invade myometrium as a 
normal process. Hunter further points out that stromal cells are often the 
spearhead of an invasion of the muscular elements by adenomyosis. It is 
partly on this basis that he believes that stromal endometriosis is a variant 
of adenomyosis, and that the stromal cells are stimulated by an unknown factor 
with a recession or failure of development of glandular elements, so that the 
growth becomes predominantly one of stromal cells. The fact that glands are 
occasionally seen in such neoplasms lends strength to such a theory. Goodall* 
has ealled attention to two main forms of such neoplasms, namely, those with 
restricted tumor formations which distort the contour of the uterus and those 
wherein the growth produces an infiltrative process without definite nodularity or 
loss of normal uterine contour. Combinations of both are seen. The cellular 
elements, however, are the same. While Goodall believed stromal endometriosis 
to be a different type of endometriosis, he correctly called attention to the fact 
that such growths appear not to be dependent upon and not to be under the 
influence of ovarian hormones. Witness the number of cases reported in post- 
menopausal women. 

A review of the literature and study of our own eases brings to light certain 
well-known proclivities of stromal endometriosis. These are: (1) The growth 
may be histologically benign, vet may invade other organs and metastasize. (2) 
With exceptions, it is a slow-growing tumor. (3) It may be histologically 
malignant, though usually the malignancy is of a low grade. (+) It has a 
proclivity toward invasion of the bladder, blood vessels, and lymph vessels, and 
tends to grow around and to constrict the ureters. (5) It is moderately vul- 
nerable to x-ray therapy. (6) Examples of clinical and microscopic spontancous 
regression are known. 

Certain gross characteristics of stromal neoplasms, when seen at operation 
or on examination of freshly removed tissue, are sufficiently distinct to enable 
the surgeon to recognize this entity reliably. The pathologist who is aware of 
such growths will likewise report them accurately rather than as ‘‘uterine 
sarecoma,’’ as often oceurs. I choose to quote Hunter’s'® gross deseription of 
stromal endometriosis because his extensive studies have given us a reliably 
clear picture. It is as follows: ‘‘(1) the organ is likely to be enlarged and 
globoid. When sectioned in the fresh and unfixed state the myometrium appears 
coarse in the same manner as diffuse adenomyosis but with the very important 
difference that instead of punctate points and eysts containing old and new 
hemorrhage, there are multiple, small, rounded elevations, looking not unlike the 
surface of a well-worn turkish towel. If pulled, these bodies stretch like a 
rubber band. Just as with adenomyosis, fixation before sectioning alters the 
picture greatly, but instead of making recognition more difficult as it does in 
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adenomyosis, stromal endometriosis can be made out even more plainly. One 
sees in freshly cut surfaces of fixed tissue, very discretely outlined, rounded and 
streak-like structures standing out with great distinctness, both on account of 
their sharp definition and faint yellow color which contrasts with the white of 
the myometrium. (2) In another group apparently often combined with (1), 
numerous polyps of peculiar form extend into the cavum ... the features that 
distinguish these from ordinary endometrial polyps are (a) the large number, 
(b) vellow color, (¢) perfectly smooth surfaces, (d) tendeney to have either a 
broad pedicle with a pointed end or a thin stalk with a bulbous extremity, (e) 
complete absence of cysts [later retracted], and (f) a diffusely soft and homo- 
geneous structure. 

‘*A third variant of the above types is that in which the stromal cells have 
reached the adnexa or even the peritoneum. Even in these situations the yellow 
color of the tissue and the tendency to form smooth-surfaced ball-like masses 
over surfaces is characteristic.’’ Hunter, in a recent article,” adds, ‘‘it would 
have been appropriate had we added that even the masses extending beyond 
the uterus have the resiliency of rubber bands. In a few instances, too, as we 
now know, cysts may be found in any part of stromal endometriosis and may 
he of grossly variable size. 

‘*Macroscopically the sareomatous form is a soft, sometimes sizable tumor 
which tends to be white rather than vellow and which conforms to the fish-flesh 
characteristics of many sarcomas.”’ 

Microscopically the cells may vary considerably in morphology, even from 
area to area in the same specimen. They are commonly of a spindle-cell form, 
often round. In the benign form the cells are usually uniform in shape, size, 
and staining qualities. Additionally, blood vessels with definite, often thick, 
walls are seen throughout the growth. Multinucleation is not seen and mitoses 
aie scanty or absent. When one sees such a picture he should next make retic- 
ulum stains, for the normal basket-weave reticulum of endometrial stroma 
encircling individual cells is retained in neoplasms arising from such stromal 
cells. The gross picture suggests the diagnosis; the demonstration of stromal 
cells individually eneased in the basketlike reticulum confirms the suspicion. 
The reader is directed to a paper by Symmonds, Dockerty, and Pratt*® for 
their discussion on the histology of these growths. 


Clinical Aspects of Stromal Endometriosis 


A perusal of reliably reported eases of stromal neoplasms, together with our 
personal experience, presents a good outline of age incidence, growth habits, 
signs and symptoms, and response to therapeutic efforts. The incidence of 
reported eases is low (about 100 in the English literature). The facts, however, 
that Symmonds, Dockerty, and Pratt,*° in a review of 56 cases previously 
diagnosed as endometrial sarcoma, concluded that 16 (29 per cent) of them were 
definitely stromal-cell neoplasms of a relatively benign character and that all 
but 3 patients were living and well without demonstrable recurrence from one 
to fourteen years after operation suggest that other such reviews studied in 
the light of present-day knowledge would certainly uncover a large number 
of similar cases improperly diagnosed. Schiffer, Mackles, and Wolfe** reported 
a similar experience in a review of 49 cases of uterine sarcoma. 

The youngest patient, aged 22 years, was reported upon by Miller and Ten- 
nant'® and the oldest, aged 68 years, by Symmonds, Dockerty, and Pratt.*° The 
reporting of at least 8 definitely postmenopausal cases strengthens the belief 
that the growth is not dependent upon ovarian function. The vast majority 
oceur between the ages of 30 and 50 years. 
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Menometrorrhagia, postmenopausal bleeding, pelvie pain, dysuria, oliguria, 
hematuria, constipation, fatigue, vaginal discharge, enlargement of the abdomen, 
weight loss, and bowel obstruction have been reported as symptoms. Enlarge- 
ment of the uterus may be diffuse or nodular. Hypertrophy of the cervix 
apparently is common and, if the growth extends beyond the uterus, fixation 
may be prominent. Of all the symptoms and signs, menometrorrhagia, pelvic 
pain, and enlargement of the uterus are most common. In all of Parks* 5 
reported cases profuse and prolonged bleeding occurred. Symmonds, Dockerty, 
and Pratt found the same symptom in all their 16 eases. Many show no 
menstrual abnormality, however. 

When the growth was encountered in young women, relative infertility 
was prevalent but in most of the reported cases the patients have borne from 
one to several children. 

Most of the growths are histologically benign, some definitely malignant. 
In any event, with adequate extirpation, life expectancy is good in most instances. 
Burch’s’ patient was living and well 28 years after the first operation despite 
the fact that 22 years later recurrent masses of stromal growth were resected 
from the omentum, mesentery of the ileum, and the sigmoid colon into the wall 
of which it had invaded (bowel resection). A patient reported upon by 
Hunter and associates,’ who had a hysterectomy in 1948 for enlargement of the 
uterus and bleeding, was found in 1952 to have numerous malignant-appearing 
nodules in the lung. X-ray studies repeated in 1953 and April, 1954, showed 
no change, nor were chest symptoms present. The patient elected operation, 
so in June, 1954, some of the growths in one lung were shelled out by Dr. 
William Conklin. They were first reported to be sareomatous. Subsequent 
studies by Hunter and Lidbeck showed them to be of stromal-cell origin 
identical with the uterine growth. Similar unremoved nodules in the lung appear 
roentgenologically to show some regression and the patient remains clinically 
well. 

Of interest also is another case reported by Hunter® of a patient operated 
upon in December, 1954, for a large fixed abdominal tumor which extended 
as an indurated mass into the left pelvic wall. The tumor appeared to be 
inoperable and the abdomen was closed. She was readmitted in April, 1955, 
and a panhysterectomy was successfully performed by another surgeon with 
apparent extirpation of the entire growth. The gross picture was like that of 
adenomyosis, but Dr. Emmanuel Bitar, pathologist, predicted that it was and 
proved it to be stromal endometriosis. A communication just received from 
Dr. Bitar states that the patient is in good health without evidence of persisting 
growth. A pathologist not cognizant of this stromal neoplasm would probably 
term it sarcoma and offer a poor prognosis. 

Stromal endometriosis seems to be relatively vulnerable to x-ray, though 
experience shows considerable difference in the response of individual tumors. 
Corseaden™ reported 2 cases wherein response to irradiation was exceptionally 
good. Most reports, and our own experience reported in Case 1, suggest a 
temporary regression of the growth only. It may, however, be valuable in 
loosening a fixed inoperable growth to the point of operability. A review of the 
literature discloses the fact that subtotal hysterectomy is not adequate, for 
living stromal extensions into the cervix have served as a nidus for continued 
growth. 

I have been privileged in recent years to see 6 bona fide cases of stromal 
endometriosis. Four of these have been previously reported by Hunter.?)? The 
other two are presented here for the first time. 


CasE 1.—Mrs. G. F. J., aged 47 years, was a white married woman, gravida ii, para ii. 
This patient was first seen in July, 1950, with the complaint of severe menstrual 
bleeding during the previous 6 months. No metrorrhagia had occurred. Urinary frequency 
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which had been present for several months was increasing. Pelvic examination showed a 
moderate cystourethrocele, a small rectocele, a cervix which came to the vaginal introitus 
on straining, and a corpus enlarged by a 4 em. tumor easily palpable in the fundal area. The 
cavity was 4 em. deeper than average and bleeding readily occurred with sounding. A 
tentative diagnosis of a uterine myoma, together with uterine descensus and vaginal relax- 
ation, was made. Vaginal hysterectomy and repair were advised and refused. She was 
next seen in November, 1956, with complaints of heavy menstrual flow and ‘‘something 
falling from the vagina.’’ Examination disclosed a nodular uterus twice normal size, 
mobile, and prolapsed so the cervix protruded beyond the introitus. The relaxation of the 
vaginal wall was more marked. 


Fig. 1—Case 1. Complete uterus removed vaginally. Note the “worms” which popped out 
when a myomectomy was attempted. Both myomas and stromal endometriosis are present. 


At operation curettage showed no evidence of malignancy. In order to effect delivery 
of the corpus a myomectomy was performed. With delivery of the smooth, discrete myoma, 
a ‘‘long white worm’’ popped out. Incision over another small myoma produced another 
‘‘worm,’’ diserete, white, and projecting 3 em. beyond the serosal surface. A third ‘‘worm’’ 
issued from the left side of the corpus above the level of the uterine artery and extended 
into the left broad ligament. Because the lesions observed at this stage of the operation 
pointed to the presence not only of myomas but also of stromal endometriosis, care was 
taken to watch for other such projections of tissue into the broad ligament spaces. No 
other one was seen. 

The uterus (Fig. 1) weighed 286 grams and was 16 em. long. Numerous myomas 
distorted contour of the corpus. The exposed myometrium, where the myoma had been 
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removed at operation, contained a firm, yellowish-white, rounded mass 2 em. in diameter. 
Extending from this mass were creamy-white strings of soft, elastic tissue which could be 
stretched from their sinusoid tracts, only to retract into the muscle wall with release of tension. 
Similar ‘‘worms’’ protruded from the sides of the uterus where the broad ligaments had 
been cut. One ‘‘worm’’ originating near the right cornu protruded from the left side 
opposite the internal os. The endometrial surface was not involved grossly by the stromal 
process and was intact save for areas affected by curettage. Several other similar areas 
of apparent stromal growth were found in various parts of the uterine walls. 


Fig. 2.—Case 1. Section from uterine wall showing polypoid stromal extrusion into vessel. 
(<X100; reduced 


The microscopic structure of the tissue cords (Fig. 2) and of the areas of solid 
growth was consistent with stromal endometriosis. Considerable variation in nuclear size 
was apparent, but no evidence of malignant change could be found. Vascularity was 
moderate. No glands were found. The cervix was not involved. Definite, isolated areas 
of adenomyosis were present in the more superficial portion of the myometrium. The 
cords of tissue were found to follow vascular channels. The numerous myomas were not 
involved. The diagnosis was benign stromal endometriosis. 

Fear that all of the stromal process had not been removed from the broad ligament 
areas prompted a laparotomy one month later. At this time the pelvis was carefully 
explored. Both tubes and ovaries were removed, together with wide extirpation of the remain 
ing broad ligament structures. Both ureters were isolated from the lateral pelvic walls to 
their insertion into the bladder. Convalescence was uneventful. Careful gross and microscopic 
examination disclosed no stromal growth in the removed structures. 

Comment.—This case, previously unreported, adds another report to the literature. 
Had I been aware of the diagnosis preoperatively, abdominal hysterectomy and _ bilateral! 


salpingo-oophorectomy would have been the procedure of choice. The serious nature of 
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stromal endometriosis, and the extension of ‘‘worms’’ into the broad ligament structures 


necessitated an additional operation to remove the adnexa. To this date the patient 
remains well, 


CASE 2.—Mrs. M. H. W., aged 49 years, was a white married woman, gravida ii, para ii. 


I was privileged to see this patient with my associate, Dr. Melvin W. Breese, and to view 
the pelvis at operation. In 1953 a subtotal hysterectomy was performed in another city and 
the tissue was reviewed by Dr. William Lidbeck of Salem, Oregon. Hysterectomy was 
performed because of profuse, irregular bleeding from an enlarged uterus. The diagnosis 
of degenerating myomas was returned. Vaginal bleeding continued; hence, the cervical 
stump was removed partially in February, 1955. Biopsy of the remaining cervical tissue was 
performed twice again, in March and July, 1955. At this last study Dr. Lidbeck recognized 
the neoplasm as stromal endometriosis. Re-examination of all tissue previously removed 
revealed the same picture. 


Following removal of a mass in the vaginal vault in July, 1955, continuous vaginal 
bleeding occurred until she visited Dr. Breese in March, 1956. At this visit the entire 
anterior vaginal wall to within 1 em. of the introitus was involved in a clinically malignant- 
appearing process. It was believed also to involve the upper rectovaginal septum and 
cardinal ligament areas. She entered the hospital, where intravenous pyelography indicated 
a nonfunctioning right kidney. The condition seemed inoperable, hence deep x-ray therapy 
through 3 pelvic ports to the extent of 2,850 r was delivered to the midplane of the pelvis 
over a period of 8 weeks. Clinical improvement and cessation of bleeding followed, and the 


mass became much smaller and more mobile. Pyelograms revealed normal function of both 
ureters. 


By May, 1957, right pelvic pain became a problem. Because of moderate mobility 
of the growth and recession in size, operation was decided upon. Kidney function was 
normal, the chest x-ray negative. With the abdomen opened, a tumor mass was found to 
involve the right tube, to envelop the right ureter, and to extend around the right hypogastric 
artery laterally and posteriorly to its union with the common iliac artery. A block dis- 
section of the entire mass was tediously performed, the upper half of the vagina included. 
Convalescence was uneventful and at this time the pelvis appears free of regrowth and her 
condition is good. 


Comment.—Dr. Lidbeck, pathologist of Salem, was able finally to conclude the diagnosis 
because of experience recently gained in other cases of stromal endometriosis. The gross 
picture aroused suspicion, routine microscopic slides strengthened the suspicion, and silver 
reticulum stains revealed the typical basket-weave reticulum surrounding individual stromal 
cells. It was an error in the first place to perform subtotal hysterectomy in view of the 
habits of this neoplasm, though it is possible that even then extension to the adnexa had 
occurred. Notable is the fact that x-ray therapy reduced the size of the tumor and 
produced mobility that invited operation. The question arises, however, whether the last 
operation was extensive enough in view of the severe involvement of the anterior vaginal 
wall, If reapperance of the tumor oceurs and if the bladder wall is involved, resection of 
the bladder, vagina, and any other involved area with anastomosis of the ureters into 
an isolated ileal pouch with cutaneous ileostomy may be considered. An additional case 
is added to the literature. 


Conclusion 


Stromal endometriosis, a neoplasm until recently poorly understood and 
thought to be rare, is now recognized to be not uncommon. Formerly most often 
reported as endometrial sarcoma it is now recognized to be relatively benign, 
with exceptions. Ability of the pathologist to recognize the gross differences 
between stromal endometriosis, adenomyosis, and true uterine sarcoma, then to 
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proceed with proper histological studies is essential to proper diagnosis. The 
well-trained clinician, once made aware of the gross appearance of this lesion 
ean alert the pathologist to the likelihood of its presence. 


There are no signs or symptoms peculiar to stromal endometriosis, though 
menometrorrhagia, pelvie pain, and enlargement of the uterus are most common. 
It is possible for the pathologist to diagnose some eases from curettings. While 
the disease is most often benign, it may be histologically malignant. In either 
event it is a dangerous growth and, once beyond the confines of the uterus, dif- 
ficult to eradicate. It may invade normal tissue and metastasize to distant 
parts. It is not dependent upon ovarian activity. The growth may be de- 
pressed but usually not eradicated by x-ray. Its eure lies chiefly in complete 
surgical extirpation, the earlicr the better. In young women with histologically 
benign stromal endometriosis apparently confined to the uterus, total hysteree- 
tomy with retention of ovaries seems reasonable. 


Two new eases of stromal endometriosis have been added to the literature. 
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Discussion 


DR. EDWIN J. DE COSTA, Chicago, Il].—Dr. Stearns has referred to the multiplicity 
of names applied to this tumor. I will confine my remarks largely to the consideration of 
nomenclature. 

There seem to be two causes for confusion in terminology. The first arises from the 
morphologic characteristics of the neoplasm which suggest benignaney. Microscopically 
the cells resemble those of the stroma; they are well differentiated and, although there are 
many nuclei, they are usually neither anaplastic nor hyperchromatic. The second cause 
for confusion lies in the tendency to slow and local spread rather than to distant metastases. 
Actually, neither fact should militate against the diagnos's of malignancy. By definition, a 
malignant growth is one which ‘‘tends or threatens to produce death.’’ The observation that 
the tissue is not particularly bizarre, that growth is slow, and that it can be eradicated by 
adequate surgery does not check its inherent ability to kill. Hence it is malignant! To 
speak of borderline malignancy is playing with words; if it can cause death, it is malignant, 
whether the ultimate demise is brought about quickly or slowly. And since it is malignant 
and of mesothelial origin, it must be called a sarcoma. Dr. Stearns’ own case reports amply 
bolster this contention. 

Permit me to illustrate further how easy it is to err unless careful observation has been 
made over a long period of time. The literature contains many references to recurrence 
after 18 or 20 years. But most illustrative is the reference to stromal endometriosis in the 
fifth edition of Curtis’ Textbook of Gynecology. In Case 2 the growth is described as a 
‘‘richly cellular sarcoma-like tissue,’’ yet it is considered a ‘‘benign growth, bordering on 
malignancy.’’ And the patient was reported to be well 2 years after her operation. But 
what Curtis could not know at that time was that this same patient died several years later of 
generalized abdominal metastases of this same ‘‘sarcomatoid’’ growth. 


DR. W. NORMAN THORNTON, JR., Charlottesville, Va.—Dr. Hunter probably deserves 
more credit than anyone else for popularizing knowledge of this lesion among his fellow 
pathologists and gynecologists. At the present time there are only about 100 of these lesions 
reported in the literature, including those reclassified by Symmonds, Dockerty, and Pratt. 
There remain some differences of opinion as to nomenclature, but the lesion is now recognized 
as a distinct neoplasm. 

The experience of the Mayo group, mentioned above, points out the difficulties encountered 
in making the diagnosis of stromatosis or stromal endometriosis. Their experience may also 
account for the wide range of reported 5 year survivals in sarcoma of the endometrium 
or the uterus. Examination of 56 neoplasms previously reported as sarcomas of the 
endometrial stroma resulted in 16 of them being reclassified. These authors have presented 
histologic criteria for the diagnosis of sarcoma which they believe will avoid some of the 
difficulties in the differential diagnosis between sarcoma and stromal endometriosis, or 


stromal hyperplasia. This difference is of considerable importance from a prognostic 
standpoint. 


When the varied manifestations of mixed mesodermal tumors of the uterus are 
recognized, it is not unreasonable to consider stromatosis or stromal endometriosis as a 
type of mesodermal tumor. Although the lesion is usually considered to be benign, it may, 
by local, endolymphatic or intravenous extension, act as a malignant neoplasm and destroy 
the host. There will remain some difficulty in distinguishing between stromal endometriosis 
and sarcoma. As a result of this difficulty, and the reported late recurrence of this lesion, 
the prognosis must remain guarded. 


DR. R. R. GREENE, Chicago, Ill.—I was once misquoted as believing that all of these 
represent hemangiopericytomas. I am sure that is not true. I am sure they are an entirely 
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different type of lesion arising from endometrial stroma. They have very definite malignant 
potentialities and I do not think it matters whether you call them endometrial sarcomas, or 
stromatosis, or what, if you realize that they do have potentialities for low-rate malignancy. 


i 

DR. DONALD N. HENDERSON, Toronto, Ont.—My reason for entering this discussion 
is that 10 years ago we reported a series of 7 of these very unusual tumors, and while the 
follow-up is not complete on those patients to date, we have two very interesting observations 
to bring to your attention now. 

The first case we encountered was the most advanced one, with these wormlike extensions 
of tumor throughout the broad ligament and extending up the left ovarian artery as far as 
one could palpate. An incomplete operation was obviously performed and that patient 
has remained alive and well for 19 years. 

The second case was that of a younger patient, 28 years of age, who had a right 
salpingo-oophorectomy and supravaginal hysterectomy. After the removal and examination 
of the specimen, it was decided that this girl had an endometrial sarcoma. The patient 
was reoperated upon one month later and the left adnexa, which were infiltrated by these 
fingerlike processes of tumor tissue, and the cervical stump were removed. That was in 
1943. That girl has remained in apparent good health to date. However, in November 
of last year, a routine chest x-ray was taken in the place where she worked, and two 
isolated tumor nodules were discovered in the left lung, one in the upper lobe, deep in the 
lung, and one superficially situated in the periphery of the lower lobe. These have been 
removed locally and are identical in appearance with the original tumor removed 14 years ago. 
The patient still remains in good health. 

I was pleased to hear Dr. Greene say that he did not believe that these were all 
pericytomas because, when we got this specimen from this patient’s lung, the pathologist 
insisted that it was pericytoma, so we looked up the old sections and [ think we finally 
convinced him that the tumors were identical and certainly were not pericytomas. 


We have had one case since the series was reported, again with total hysterectomy and 
bilateral salpingo-oophorectomy; the patient remained alive and well for 4 years and then 
developed extensive abdominal recurrence and died in the sixth year. 

I think that, while it is all right to call these tumors sarcoma and they are, there is 
some virtue in having a separate nomenclature to isolate them from the ordinary run of 
endometrial sarcomas. It is my impression that where you have a histologic sarcoma of the 
endometrium the prognosis is extremely poor, whereas in this type of lesion the prognosis 
is unpredictable. 


DR. STEARNS (Closing ).—I wish to describe one more case which was associated with 
an interesting metastases of this growth to the pulmonary tissue. In this particular case, 
which was not under my care, the uterine tumor removed in 1949 was diagnosed correctly 
as stromal endometriosis by the pathologist. The pelvis had been cleaned out so that no 
further persistence of growth is detectable at this time. In 1952 a routine Public Health 
checked x-ray showed small, circular lesions in the left lung. These were of golf-ball size. 
Nothing was done about them for 2 years at which time, at the prompting of her physician, 
they were removed, or at least a few were. These growths shelled out readily; some rather 
inaccessible ones were allowed to remain. The growths were yellow, spherical, and on micro- 
scopic study proved to be of stromal origin. The patient remains well in spite of the fact 
that two more such growths persist in the left lung and several in the right. Some of these 
tumors have showed moderate regression. None appears to be advancing and no perceptible 
impairment of health is noticed. 

The question of naming this growth properly has not been settled. Some are true 
malignancies; some do not show the typical histological attributes of malignancy. They 
need not show histological evidence of malignancy in order to metastasize, yet in spite of the 
often-benign microscopic picture the growth may destroy the host. 
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GYNECOLOGIC CONSIDERATIONS IN 
MALIGNANT LYMPHOMAS* 


GeorcE A. Haun, M.D., PHILADELPHIA, PA. 


(From the Department of Medicine and the Department of Obstetrics and Gynecology {Division 
of Gynecology}, Jefferson Medical College Hospital) 


HE term ‘‘malignant lymphoma”’ is used to include certain disorders of 

the lymphatic system which are characterized by fatal progressive enlarge- 
ment of lymph nodes. The histologic appearance shows the destruction of the 
node architecture caused by the increase in one or more of the cell groups 
which are normally present in these nodes. 


Ineluded in the classification would be Hodgkin’s disease (paragranuloma, 
granuloma, or sarcoma), follicular lymphoblastoma, lymphosarcoma, reticulum- 
cell sarcoma, mycosis fungoides, lymphatic leukemia, or monocytic leukemia. 
Although the lymphatie leukemias are considered by many to be a separate 
entity, Custer and Bernhard® believed that the cellular structure of such 
tumors is quite changeable and may alter from one type to another quite fre- 
quently. For this reason a rigid classification is not justified and these tumors 
may be regarded together, with the recognition that many variations may 
oceur. 


TABLE I. MALIGNANT LYMPHOMAS 


AUTHOR | NO. OF CASES | GENITAL INVOLVEMENT 

Sugarbaker and Craver!4 196 1 
Stout17 218 0 
Pease and McDonald13 17 (extranodal) 1 
Lucia11 123 10 
Johnson and Soule1° 43 13 
Jackson and Parker? 59 3 
Naumann12 86 

Totals 742 31 


According to a report from the United States Public Health Service,*® the 
incidence of lymphomas and leukemias in females in the United States is 11.1 
per 100,000 population. Because of the nature of his specialty, however, 
the gynecologist seldom sees patients in whom the diagnosis of malignant 
lymphoma is made. Table I demonstrates the occurrence of malignant 
lymphomas affecting the pelvic organs, according to various authors. 


*Presented at the Sixty-eighth Annual Meeting of the American Association of Obste- 
tricians and Gynecologists, Hot Springs, Va., Sept. 5 to 7, 1957. 
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The cases which are reviewed in this paper have been obtained from the 
records of the Department of Medicine and the Department of Obstetrics and 
Gynecology (Division of Gynecology) at Jefferson Medical College Hospital, 
and the personal files of Dr. T. L. Montgomery. These reports emphasize the 
gynecologic aspects of this condition. 


CasE 1.—E. D., a 56-year-old white woman, was admitted to Jefferson Hospital on Sept. 
6, 1955, because of vaginal discharge of 2 months’ duration and a swelling of the labia of 
some years’ duration. In her past history it was noted that she had had a cauterization of 
the right labial area about 19 years previously. 

Physical examination revealed bilateral inguinal adenopathy, more marked on the right 
side. In the right Bartholin area there was an oval 4.0 em. swelling which was sensitive and 
somewhat indurated, with reddening of the overlying skin, but no evidence of local heat. 


Fig. 1—Case 1. Photograph of removed vulva; probe in Bartholin duct. 


Parenteral penicillin and hot compresses were prescribed and were continued through 
Sept. 13, 1955. On this date less induration and adenopathy were noted, but there was a 
persistent, fairly firm swelling present in the Bartholin area. For this reason, on Sept. 14, 
1955, under Pentothal sodium anesthesia, the right Bartholin area was incised and a solid 
tumor was encountered. Rapid histologic study was performed and the pathologic diagnosis 
of a malignant tumor was made. The anesthetic agent was changed to cyclopropane and 
a radical vulvectomy was performed. A blood transfusion of 500 c¢.c. of citrated blood 
was given following the operation. 


Thorough histologic study of the removed vulva was performed and a final diagnosis 
of Hodgkin’s disease was made (Figs. 1, 2, 3). 
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Fig. 2.—Case 1. 


Histologic appearance of vulvar neoplasm demonstrating normal epithelium 
and distorted lymphatic architecture beneath it. 


(X50.) 


Fig. 3.—Case 1, 


Histologic appearance of Bartholin gland showing typical Reed-Sternberg 
eells. (200; reduced \%.) 
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On Oct. 6, 1955, a right radical groin dissection was performed under general anes- 
thesia. Histologic diagnosis was interpreted as reticulum hyperplasia of the lymph nodes 
(Fig. 4). 

The patient’s postoperative course was at first uneventful but a hematoma later 
developed in the operative area. Parenteral trypsin was successfully used and the patient 
was discharged from the hospital on Oct. 26, 1955. She was readmitted to the hospital for 
hematologic evaluation on Nov. 20, 1955, but because of her general good condition, no 
specific therapy was recommended. She was again admitted to Jefferson Hospital on 
Dec. 27, 1955, because of a generalized severe pruritus and scaling rash. A diagnosis of 
infectious eczematoid eruption was made and neomycin ointment was applied locally and 
Acthar Gel given intravenously. Slight initial improvement occurred and then there was 
exacerbation of the eruption so she received a course of intravenous nitrogen mustard 
therapy with prompt marked improvement. She was discharged on Jan. 14, 1956. 


Fig. 4.—Case 1. Histologic appearance of inguinal lymph node demonstrating reticulum hyper- 
plasia, but no true Hodgkin’s disease. ( X50.) 


This patient has been examined at intervals since her discharge from the hospital. 
When last seen on July 10, 1957, chest x-ray, hematologic survey, and general examination 
showed no evidence of active disease. 

As far as can be determined, this patient may be considered to have primary 
Hodgkin’s disease of the vulva. 


Comment.—Hodgkin’s disease, in association with pregnancy, has been studied by 
Hennessy? and others, but involvement of the female genitals by Hodgkin’s disease has seldom 
been described. 

One other vulvar case has been recorded in the literature. Taussig!5 in 1937 reported 
a case in which the growth had apparently begun near the clitoris. 
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Bruntsch? reviewed the literature in 1957 and was able to discover 34 cases which had 
been previously reported and he added 2 cases of his own. The cases he described involved 
the uterus in 14, the ovaries in 16, tubes in 8, parametrium in 13, and the vagina in 3. In 
these patients the diagnosis was made by biopsy 4 times, laparotomy 7 times, and in the 
other cases by postmortem examination. 

Jackson and Parker? separated Hodgkin’s disease into three types: (a) the para- 
granuloma, which usually has a benign course, and usually begins in the neck, but may change 
to the more rapidly growing, more common (b) granulomatous type, and (c) Hodgkin’s 
sarcoma, which usually has uniform cellular characteristics, is very invasive, and with which 
the patient’s life is invariably short. 

Craver’ stressed the aggressive radical surgical and irradiation treatment of tumors of 
the lymphatic system which appear to be unicentric or at least just beginning to spread. It is 
only by this method of management that long-term survival may be achieved. 


Fig. 5.—Case 2. Histologic appearance of parametrial tissue removed. Complete dis- 
tortion of cellular architecture consistent with a diagnosis of lymphosarcoma, leukosarcoma, 
or aleukemic leukemia. (50.) 


CAsE 2.—M. C., a 60-year-old white woman, was admitted to Jefferson Hospital on 
June 10, 1950, because of lower abdominal pain of a few weeks’ duration. This pain had 
developed following a course of gold therapy which had been given by her family physician 
for arthritis. She gave a history of antisyphilis therapy 24 years before and stated that a 
hysterectomy had been done in 1930 for a “fibroid” tumor. 

On examination, bilateral anterior cervical lymphadenopathy was apparent, being some- 
what more prominent on the left side. A small incisional hernia was noted: in the abdomen, 
the liver was palpable 3 cm. below the right costal margin, and the spleen was just palpable. 

The vulva was somewhat irritated; there was a freely movable, clean cervix; the uterus 
was not outlined. Bilateral enlargement of the adnexa was quite evident. The adnexa were 
bilaterally globular, restricted in mobility, and measured 10 to 12 em. in diameter. The blood 
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count showed a hemoglobin of 10.1 Gm., 3 million red blood cells, and a leukocyte count of 
142,000, of which 80 per cent were lymphocytes. A diagnosis of chronic lymphatic leukemia 
was made. She received external x-ray irradiation directed toward the spleen and the leukocyte 
count fell to 8,950 with some reduction in the size of the spleen. 

Because of the persistence of the adnexal masses, operative exploration was advised. On 
June 24, 1950, an exploratory abdominal operation was done. The liver and spleen were 
enlarged as had been found on abdominal examination. Exploration of the pelvis failed to 
disclose any identifiable ovarian or tubal tissue. In the parametrial region, adjacent to the 
cervical stump, on each side of the pelvis, were two fairly symmetrical globular masses, 
partially retroperitoneal. These were removed in a somewhat piecemeal fashion because of 
extreme friability. Histologic diagnosis was malignant lymphoma, consistent with lympho- 
sarcoma, leukosarcoma, or aleukemic leukemia (Fig. 5). 


6.—Case 3. Histologic appearance of parametrial tissue removed, showing the typical 
large follicles associated with giant follicular lymphosarcoma. ( 50.) 


Since her discharge from the hospital in July, 1950, this patient has been examined at 
intervals in the various hospital clinics. She has been under the care of the cardiology clinic 
because of cardiac decompensation, has received various hematologic agents for the exacerba- 
tions of leukemia. When last seen in the gynecologic clinic on June 25, 1955, pelvic examina- 
tion disclosed a mild atrophic vaginitis and vulvitis, thickening in both parametrial areas, but 
no diserete pelvic masses. This patient has been lost to follow-up and is presumed to be dead. 


Comment.—Leukemia as a cause of excessive vaginal bleeding has been reported by Israel 
and Mutch.8 They cited 10 patients with leukemia, 8 of whom were shown to have leukemic 
infiltration of the female genitals. They suggested the consideration of leukemia in the gyneco- 
logic diagnosis of abnormal uterine bleeding. 

In the case histories reported in this paper, abnormal vaginal bleeding was not a 
symptom, but involvement of the parametrium and retroperitoneal tissues with leukemia 
caused abdominal pain and mimicked disease of the adnexa. 


4 
4 
4 
a 


Volume 75 GYNECOLOGIC CONSIDERATIONS IN MALIGNANT LYMPHOMAS 679 


Number 3 


CASE 3.—P. J., a 45-year-old white woman, was admitted to Jefferson Hospital on 
Nov. 5, 1946, because of intermittent left lower quadrant pain of 2%4 to 3 years’ duration. 
There had been no alteration of her menstrual cycle. Abdominal and pelvic examination dis- 
closed palpable enlarged left inguinal lymph nodes, a normal mobile uterus, and a fixed mass 
arising from the left side of the pelvis and merging with the left lateral pelvic wall. Hemato- 
logic survey, chest x-ray, complete intestinal radiologic study, and intravenous urography 
were interpreted as being within normal limits. 

On Nov. 7, 1946, under Pentothal sodium anesthesia, three left inguinal nodes were 
removed for histologic study. The largest measured 4.5 by 2.5 by 2.0 em. in size. The 
pathological diagnosis was lymph node hyperplasia. 

On Nov. 19, 1946, under general anesthesia, exploration of the abdomen was done. The 
liver and spleen were normal in size; the tubes and ovaries were normal, and the uterus was 
symmetrically enlarged. There was considerable free fluid in the peritoneal cavity. Springing 
from the left side of the pelvis and extending upward retroperitoneally were irregular soft 
nodules, the largest of which lay between the broad and round ligaments. 
for histologic study and the abdomen was closed. 
lymphoblastoma (Fig. 6). 


This was removed 
The pathologie diagnosis was follicular 


Fractional low-dosage 200 Kev. x-ray therapy was given from the groin to the xiphoid 
anteriorly and from the coecyx to the eleventh thoracie vertebra posteriorly over a period of 


2 months. The patient had considerable nausea, vomiting, and diarrhea during the treat- 


ments, 


Subsequent examination showed complete regression of the inguinal adenopathy and the 
previously described enlargement of the pelvis. 


This patient has been seen at intervals since the x-ray therapy and has had no clinical 
evidence of return of her original disease. 


Comment.—Follicular lymphoblastoma represents a rather unusual type of lymphoma, 
amounting to only 6.6 per cent of all cases, according to Gall and Mallory.6 The disease 
usually responds very well to irradiation therapy and the prognosis is usually better than in 
other lymphomas. 

Despite the long survival (11 years) of the patient described in this presentation, 
sarcomatous or leukemic change may occur and irradiation therapy should be instituted as 
soon as the histologic diagnosis has been made. Adams-Ray and Sundstrom! believed that 


in most undertreated patients the disease will progress to Hodgkin’s disease or lymphosarcoma. 
ym} 


CasE 4.—J. R., a 46-year-old white woman, was first seen in the office of Dr. T. L. 
Montgomery on June 3, 1942, because of vaginal pruritus and dyspareunia of one year’s dura- 
tion. She had not menstruated since a left salpingo-oophorectomy had been performed in 
1933. In addition, an exploratory laparotomy had been performed at another institution 
because of abdominal pain in 1940 and a biopsy of the retroperitoneal area had been re- 
ported as “lymphosarcoma.” She had received about twelve x-ray treatments following 
the operation, with relief of her symptoms. 

Pelvic examination on June 3, 1942, showed changes typical of atropie vaginitis and 
vulvitis—there was narrowing of the vagina; the cervix and body of the uterus were 
within normal limits; no adnexal or abdominal masses were noted. 


She was given a 
prescription for estrogen suppositories. 


On July 7, 1942, there was marked improvement in 
the appearance of the vulva and the vagina and the patient was subjectively much im- 
proved. She stated that she had “shingles” shortly after her original office visit. She 
was next seen on Sept. 25, 1942. At this time she stated that she had a profuse white dis- 
charge, considerable pruritus, and discomfort. Multiple ulcerations were observed in the 
anterior vaginal wall and there was a 10 em. rubbery mass beneath this area, with fixation and 
induration in the right parametrium which extended outward from the uterus and cervix. 
Biopsy from the right parametrium was interpreted as malignant lymphoma consistent with 
a diagnosis of leukosarcoma or aleukemic leukemia. The diagnosis of Hodgkin’s disease 
was made by further study. Fractional 200 Kev. x-ray irradiation was given to the local 
area with disappearance of the pelvic mass and the vaginal ulcerations. 
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During the course of the next 5 years, this patient developed nodules in the scalp, left 
submaxillary area, left supraclavicular area, left axillary area, and left chest wall. These 
enlargements all disappeared following treatment with fractional 200 Kev. therapy. In 
addition, a destructive focus was noted radiologically in the mesial aspect of the neck of 
the right humerus and pleural nodules were noted on examination of the chest. These areas 
were demonstrated in 1944 and disappeared after appropriate x-ray therapy. 


The patient developed increasing dyspnea and backache which were not relieved 
by x-ray therapy and she finally died the latter part of 1947. 

Comment.—The course of this patient with Hodgkin’s disease contrasts with that of the 
first case where the disease was apparently unicentric in origin. Craver‘ stressed the point that 
generalized lymphatic tumors should be treated less aggressively than apparently localized 
growths. When the neoplasm is widespread, conservative irradiation in combination with 
chemotherapeutic agents such as nitrogen mustard and TEM (triethylenemelamine) constitute 
the best therapy. 


CasE 5.—C. N., a 40-year-old white woman, had been having periodic examinations since 
November, 1945. On April 27, 1951, she was seen in the private office of Dr. T. L. Mont- 
gomery. She presented no symptoms. On examination, bilateral anterior cervical, axillary, 
and inguinal nodes were noted. The lymph nodes were particularly prominent in the right 
axilla and the left inguinal area. Pelvic examination disclosed a fixed, firm, 2.5 em. nodule 
apparently attached to the left lateral wall of the pelvis and not associated with the uterus 
or adnexa. On further questioning, the patient stated that she had noticed the left inguinal 
and axillary enlargement for from 1 to 3 months. The Wassermann test was negative and 
chest x-ray and hematologic survey were within normal limits. 

On May 3, 1951, under local anesthesia, an enlarged left inguinal node was excised for 
biopsy. The histologic diagnosis was malignant lymphoma, consistent with lymphocytic 
lymphosarcoma, leukosarcoma, or aleukemic leukemia. She was admitted to Jefferson 
Hospital the latter part of the month and received intravenous nitrogen mustard therapy 
with marked regression of the lymphadenopathy. She was seen at intervals and was re- 
treated with nitrogen mustard in November, 1954, because of enlargement of the right 
inguinal and femoral lymph nodes. She died Aug. 15, 1955. 

Comment.—This patient presents a rather classic picture of generalized lymphosarcoma 
with minimal gynecologic manifestations. She was treated palliatively with nitrogen mustard 
therapy. The alertness of the gynecologist in considering the diagnosis of lymphoma and the 
promptness in obtaining a biopsy are to be commended. 


Summary 


1. The rarity of gynecologic involvement by malignant lymphoma is 
stressed. 

2. A ease of apparent primary Hodgkin’s disease of the Bartholin gland 
is described with details of treatment. 

3. A ease of lymphoblastoma affecting the pelvie organs is deseribed and 
the type of therapy outlined. 

4. A ease of follicular lymphoblastoma is described with survival for 11 


years. 

5. A case of lymphocytic leukemia with extension to the pelvis and the 
method of treatment utilized are outlined. 

6. A ease of generalized Hodgkin’s disease and the type of therapy em- 
ployed are contrasted with the localized Hodgkin’s disease. 

7. A patient in whom the diagnosis of malignant lymphoma was suspected 
on periodic pelvie examination is cited. 
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Conclusions 


1. Malignant lymphoma represents a disease of protean manifestations 
which rarely may produce gynecologic abnormalities. 

2. The management of unicentric lymphatic tumors, whatever their loca- 
tion, should be by irradiation and radical surgery, in the hope of long control. 

3. Such agents as nitrogen mustards, triethylenemelamine, ACTH (cor- 
tisone), and Chlorambucil combined with antibiotics and transfusions judiciously 
used may achieve very helpful palliation in apparently advanced eases. 


4. Although the malignant lymphomas should be considered primarily in 
the realm of the internist and radiologist, an increasing awareness on the part 
of the gynecologist may be the determining factor in prolonging the lives of 
some patients. 
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Discussion 


DR. A. N. ARNESON, St. Louis, Mo.—Dr. Hahn has chosen a subject discussed but 
rarely by members of this society. That does not imply criticism of selection, because I 
believe those interested in malignant disease should have knowledge of the behavior of 
tumors common to anatomical regions other than those with which they are primarily con- 
cerned. In the case of generalized diseases like malignant lymphoma there are examples 
of involvement in almost all parts of the body. Dr. Hahn’s review of earlier publications 
shows genital involvement in 31, or 4 per cent, of 742 reported cases. He has, in addition, 
reported 5 cases with varying degrees of suspected gynecologic disease. 


After reading Dr. Hahn’s paper I became interested in assessing our experience. 
Since 1940 approximately 40,000 specimens have been examined in the pathological labora- 
tory of the Obstetrical and Gynecological Department of Washington University. Speci- 
mens are numbered sequentially, and many patients have several different numbers applied 
to their names. Eight cases were found diagnosed as malignant lymphoma. Seven of them 
are classed as lymphosarcoma, the diagnosis being questioned in one patient. There is a 
single example of Hodgkin’s disease. 
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Each of the patients presented a pelvic tumor for which laparotomy was _per- 
formed. It is interesting to note that in 5 of them the gynecologic procedure was respon- 
sible for establishing the primary diagnosis of malignant lymphoma. In the remaining 
cases prior diagnosis had been made 3 to 4 months earlier by axillary or neck node biopsy. 

Three patients were found to have retroperitoneal, omental, or bowel lesions without 
evidence of genital involvement. The ovary was involved in each of the remaining 5 cases, 
one of which also showed lymphosarcoma in the endometrium and cervix. In contrast with 
Ovarian carcinoma, there has been no evidence of Fallopian tube involvement, but sections 
of tube are available in only 3 cases. One of the patients with ovarian lymphosarcoma had 
hysterectomy and bilateral salpingectomy 18 years earlier, and in another the laparotomy 
had been performed elsewhere without comment upon the condition of the Fallopian tubes. 
That patient had been referred after operation, and evidence of endometrial and cervical 
disease was noted by curettement at our institution. 

Dr. Hahn cited the observation by Israel and Mutch that excessive vaginal bleeding 
occurs in leukemia. Two of our patients who were within the age of menstruation 
presented menstrual irregularities. One experienced amenorrhea for 3 months, and the 
other a marked decrease in menstruation for one year. Each showed ovarian involvement 
by lymphosarcoma. 

Dr. Hahn has described the various therapeutic procedures applied to lymphomas. 
We have followed the same methods and, with the grave prognosis in question, survival 
has been a matter of only a few months in all but 2 cases. The diagnosis of lympho- 
sarcoma was considered low grade or questionable in one patient. That individual is lost 
to follow-up after 10 years’ observation free of disease. One other patient with lympho- 
sarcoma is alive 5 years after treatment, but has moderately widespread disease under 
good control with irradiation. In that instance the involved ovary was considered in- 
operable and not removed. The diagnosis was not recognized, however, until the biopsy 
specimen was studied. Because of the favorable radiosensitivity of lymphosarcoma some 
authors have advocated that procedure in preference to surgical removal. 

The behavior of lymphoma in the female reproductive tract is paralleled in the male. 
Dixon and Moore reviewed approximately 1,000 cases of testicular tumor at the Armed 
Forces Institute of Pathology. They did not find any primary lymphomas of the male 
gonad, and state that it is only occasionally involved in widespread disease. Among 9 
eases of urethral sarcoma they found 2 of lymphosarcoma. 

It would be interesting to extend consideration to the deposits of lymphoid tissue 
within the reproductive tract, and speculate upon the potentiality for unicentric origin 
of lymphoma in those regions. My limited experience with lymphomas has discouraged the 
concept of such development at any point within the body. At the same time I realize 
that: authoritative sources present evidence in support of that possibility. Perhaps Dr. 
Hahn will elaborate upon that question. 


DR. HERBERT SCHMITZ, Chicago, Ill—Of the 5 cases presented only the first 
could have escaped the initial medical examination. The other cases presented pelvic 
findings characteristic of a late stage of the disease. The universal practice of performing 
biopsy on any gland, swelling, or tumefaction present over 3 weeks without a diagnosis 
should limit the gynecologic detection of these lesions to a rare event. 

In the case of Hodgkin’s disease of the vulva, the treatment as carried out enjoys the 
widest acceptance, namely, wide excision of the primary lesion and local lymph node 
dissection. The absence of disease in the nodes enhances the prognosis. In the lympho- 
sarcomas or lymphoblastomas, fractional x-ray and the mustard derivatives bring about 
regression for various periods. If the disease is diagnosed by examination of the super- 
ficial nodes, then x-ray over the pelvis will avoid the necessity for exploratory procedures 
as these masses regress under treatment. 

In the leukemias fractional x-ray therapy, phosphorus%2, folic acid antagonists, 
ACTH, cortisone, and 6-mercaptopurine, all have their proponents with end results that 
differ slightly. 
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If one might be permitted to add an observation, these conditions may also complicate 
pregnancy, but the patient may be treated for the disease without harm to the fetus. 
Hodgkin’s disease complicating pregnancy is usually mild. 


DR. JAMES P. HENNESSY, New York, N. Y.—In Hodgkin’s disease the pelvic 
organs are rarely involved. In 39 autopsies of women who died of Hodgkin’s disease, 
the lesion was found in only 3 cases, one in the uterus and 2 in the ovaries. 


We found no change in the physiology and anatomy of Hodgkin’s disease in preg- 
nancy. The pregnancies and deliveries were normal in nearly all cases. There were 2 


miscarriages which we did not attribute to Hodgkin’s disease. The term babies observed 


over a term of approximately 4 years remained healthy and showed no signs of Hodgkin’s 
disease. 


DR. HAHN (Closing).—I personally believe that gynecologic manifestations of 
malignant lymphoma are much more common than are ordinarily realized. Since preparing 
this paper, I have heard of 3 other patients in the Philadelphia area who have either 
Hodgkin’s disease affecting the ovary or other malignant lymphoma affecting the gyneco- 
logie area. 


Editorial 


DISTRIBUTION OF MANUSCRIPTS AMONG THE EDITORS 

With the assumption of responsibility by the new Editors, it seems proper 
to inform readers and contributors of certain policies that have been adopted 
for the division of the editorial work. This will follow in general that which 
we believe proved satisfactory during the years when the late Dr. Dieckmann 
was one of the Editors, modified only by the fact that there is now an Editorial 
Staff of three instead of two. 

Manuscripts, for reading and editing, will continue to be assigned in general 
according to their source. Dr. Brewer will be responsible for those emanating 
from the South, the Middle West, the West, and Canada; Dr. Barnes for those 
from the North East, including Cleveland and Washington. Dr. Taylor will 
be responsible for papers read before meetings of sponsoring societies and for 
papers from abroad. From past experience, it may be predicted that this plan 
will divide the submitted material into about equal parts. 

Assignment of the work in this fashion has proved effective in the past and, 
we believe, makes it possible for each manuscript to receive a degree of personal 
editorial attention not easily attainable when the burden of reviewing all manu- 
scripts rests on a single pair of shoulders. Such a plan does not mean, however, 
that critical decisions will not be made by the Editorial Staff as a whole. 

It is proposed that the editor who receives a manuscript may act independ- 
ently to accept it if it is clearly acceptable or requires but minor alterations. 
However, no manuscript will be rejected without being read by at least two 
Editors, and in most instances extensive revisions will not be recommended with- 
out the agreement of two Editors. The advice of members of the Editorial! 
Advisory Committee will be sought on subjects on which they are especially 
expert, and whenever there is real disagreement among the Editors. 

Although the source of the paper should serve as a general guide in deter- 
mining the Editor to whom a manuscript should be sent, a contributor may, for 
personal or what he may deem scientific reasons, direct a manuscript to any 
Editor of his choice. The Editor who receives this manuscript will have the 
privilege of advising or acting upon it, but may, if he sees no special reason for 
personal action, forward it to the Editor to whom it would customarily be 
assigned. 

These policies should increase the efficiency of the editorial staff work, form 
a sound and just basis for the selection of manuscripts for publication, and 
provide for effective and intimate cooperation between contributor and Editor. 

H.C. T. 
J.1. B. 
A. C. B. 
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Reviews and Abstracts 


EDITED BY Louis M. HELLMAN, M.D. 


REVIEWS OF NEW BOOKS 


An Atlas of Fetal and Neonatal Histology. By Marie A. Valdes Dapena. 200 pages. 
Philadelphia, 1957, J. B. Lippincott Company. $16.00. 


As is stated in the foreword of this book, there is a real need for more knowledge 
concerning the histology of the fetal and neonatal tissues and organs. An atlas concerning 
this period of life would be of great value to those interested in this phase of medicine. 
However, the book under discussion has many shortcomings. 

The majority of the illustrations are of such low magnification that they contribute 
very little. The descriptions of the photomicrographs are very scant and much is left 
to the imagination and interpretation of the reader. 

The good feature of the work is an extensive bibliography on each organ discussed. 
The atlas leaves much to be desired although it may be of some value to the neophyte in 
the field of fetal and neonatal histology. 


Introduction to Clinical Endocrinology. By Stuart Mason. 192 pages. Springfield, Il., 
1957, Charles C Thomas, Publisher. $4.50. 


An attempt is made by the author to introduce the clinician to the subject of endo- 
erinology, as such clinical endocrinology is presented in terms of applied physiology. 
Specific pathologic processes are not described in detail and interested individuals would 
have to consult other sources. The author does not present various opinions on debatable 
points but gives fairly well-accepted concepts. This limits the discussion of many im- 
portant aspects and tends to leave the student in the field with a sense of inadequacy. 
This book is intended as an introduction to the topic, however, and perhaps as such elimi- 
nation of discussion may be an advantage. 

There are no illustrations which may or may not be a disadvantage. There is no 
bibliography although a short list of references for further reading is given. 


El Dolor en ginecologia. By M. Usandizaga, E. Gil Vernet, and E. Molinero. 198 pages. 
with 31 illustrations. Barcelona, Vergara Editorial S.A. 


A short book discussing a vital and complex subject of prime interest to all gyne- 
cologists, viz., pain, opens with a résumé of the anatomy of the nervous system and the 
physiology of nerve conduction. This is followed by a long and interesting discussion of 
the psychological problems associated with pelvic pain which frequently present difficulties 
to the physician in proper evaluation of the patient’s complaint. The authors discuss the 
need for psychiatric orientation of the gynecologist and the close relationship which should 
exist between the two specialities; they also point out that it is impracticable for one 
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physician to master both fields. Regional pain which frequently brings the patient to the 
gynecologist’s office is next investigated. This includes abdominal pain, back pain, lumbo- 
sacral pain. Pain and the menses are divided into the classical subdivisions of primary 
and secondary dysmenorrhea and suggested medical and surgical therapy is presented. 
The final chapter deals with surgical therapy with specific discussion of operations on the 
autonomic nervous system. Nerve blocks are included under this general topic. There 
is no bibliography. This small book, in general, summarizes the current status of our 
knowledge in relationship to pain in gynecology. 


Modern Perinatal Care. By Leslie V. Dill. 309 pages with 51 figures. New York, 1957, 
Appleton-Century-Crofts, Ine. 


From the initial chapter on the evolution of obstetrics to the final section on the 
ethics of the Roman Catholic Church as they pertain thereto, this book represents a valu- 
able adjunct to the existing texts in the field. 

It would be helpful, however, if the discussion of certain problems, namely, surgical 
complications of pregnancy, antepartum hemorrhage, and septic abortion with acute renal 
failure, were included in the next edition. 

Timely subjects such as obstetrics and the law receive adequate coverage. The print 
is large and clear, the references are informative, and the illustrative material helpful. 

Thus the author presents a lucid exposition of current obstetrical thinking and prac- 
tice in an area of utmost importance. 


Gerichtliche Geburtshilfe. By Prof. Dr. Naujoks. 247 pages. Stuttgart, 1957, Georg 
Thieme Verlag. $6.40. 


Medicolegal implications are a subject of practical concern to all practicing physicians 
of obstetrics and gynecology. Although this book is especially adapted to German law, 
it deals intelligently with the basic concepts of the various problems which beset all 
physicians in the Western world. The problem of the legal rights of the fetus and when 
it is alive, and what signs distinguish a live birth from a stillbirth are discussed. A chapter 
is devoted to therapeutic abortion and to criminal abortion. Fetocide and the relation- 
ship to trauma and the interruption of pregnancy, the unavoidable sudden death in preg- 
nancy, labor, and the puerperium, are discussed. The evaluation of paternity, the confi- 
dential relationships of the doctor and the patient, and the technical errors committed in 
obstetrics are also discussed. There is an interesting chapter dealing with mistakes, both 
positive and of a negative nature, and their liability to punishment. It is pointed out 
that a mistake which results in a live and healthy infant is never punishable but that the 
Same érror with a poor result many times brings the physician before the bar. A final 
chapter is added on the relationship of the obstetrician to the court, where the physician 
must often be either an expert witness or a consultant to the court and explain the various 
technical and clinical implications of the case. 


Trophoblastic Growths. By J. Smalbraak. 342 pages with 66 plates and 9 tables. Prince- 
ton, 1957, D. Van Nostrand Company, Inc. $12.75. 


This most comprehensive presentation is divided into two parts, the first dealing 
with hydatidiform mole and the second with chorionephithelioma. Although the two 
conditions are discussed separately, the relationship between them is constantly emphasized. 

The possibility that the male gametocyte may be the source of the trophoblast was 
developed to a considerable degree. The incidence of hydatidiform mole is given as about 
1 in 2,000 pregnancies and it is stated that the incidence of cystic ovaries accompanying 
the mole is low. 

The importance of determining the presence of chorionic gonadotrophin is stressed, 
but the pitfalls of interpretation are outlined. The author believes the Aschheim-Zondek 


| 

| 


Volume 75 BOOKS RECEIVED 687 
Number 3 


test to be the best. One chapter is devoted to the problem of histologic grading of the 
mole. After much discussion and comparison of the author’s results with those of Hertig 
and Sheldon, the conclusion is reached that the careful observation of the clinical course 
following evacuation of a mole is of more importance than mere histologic study. 


The treatment outlined is intensive curettage followed by careful observation. Con- 
servatism in surgical treatment is advised. X-rays are considered of no value. The gen- 
eral handling of the chorionepithelioma is the same as that of the mole. The historical 
background is given and the concepts of the origin of the trophoblast are rediscussed. 
The incidence of the abnormality as well as the symptomatology are entered into in great 
detail. The treatment advocated by the author is described. The antagonistic effect of 
estrogen on trophoblastic activity is emphasized; because of this the ovaries should be 
preserved in most cases. In inoperable cases 100 mg. stilbestrol should be given daily for 
at least 3 months. 


This is an excellent and complete book on the two subjects. The illustrations are 
very good, and the bibliography complete. 
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Fertility and Sterility 
Vol. 8, July-August, 1957. 
*Arronet, G. H.: Studies on Ovulation in the Normal Menstrual Cycle, p. 301. Ti 
*Finkler, Rita S.: Practical Management of Disturbances in Ovarian Function with 
Long-acting Steroids, p. 323. 
*Igarashi, Masao: Rebound Phenomenon of the Human Ovarian Function and Its - 
Therapeutic Application in Female Sterility, p. 362. el 
*Weir, David R., and Leuchtenberger, Cecilie: Low Sperm Desoxyribose Nucleic uy) 
Acid as Possible Cause for Otherwise Unexplained Human Infertility, p. 373. wr 
m 
Arronet: Studies on Ovulation in the Normal Menstrual Cycle, p. 301. O 
The author begins his presentation with a table listing in the order of their reliability ne 
25 criteria for determination of ovulation. He points out the decided disparity between the as 
scientific accuracy and the clinical usefulness of many criteria, only 4 being of value from both = 
aspects—endometrial biopsies, vaginal smears, basal temperatures, and menstrual records. wi 
Seven fertile patients were selected from 22 volunteers for a critical study of the following ~” 
criteria: endometrial biopsy, vaginal smears, basal temperatures, urinary pregnanediol, ™ 
endometrial glycogen, menstrual records, intermenstrual pain, arborization of the cervical ar 
mucus, urinary estrone, and pH of the cervical mucus. In addition, the author performed AY 
serial basal metabolic rate and protein-bound iodine determinations, glycogen staining of sg 
vaginal smears, and measurement of endocervical temperature and vaginal pH. er 
Results are tabulated in 7 composite illustrations and each criterion for the determination spd 
of ovulation is thoroughly discussed. The author concludes that in routine sterility study As 
the following tests for ovulation are the most useful: (a) cytologic examination of vaginal th: 
smears and determination of endocervical pH for 6 to 9 consecutive days around the _ 
anticipated ovulation time; (b) histologic dating of a specimen of endometrium obtained 2 to sa 
4 days after ovulation; (c) observation of a shift in the basal temperature curve. th 
Of supplementary value are urinary pregnanediol assay, endometrial glycogen deter- 
mination, and observation of arborization of the cervical mucus. Of no value are determina- 
tion of protein-bound iodine, basal metabolic rate, endocervical temperature, vaginal pH, Wi 
and glycogen stains of vaginal smears. 
PAUL T. TOPKINS 
ma 
Finkler: Practical Management of Disturbances in Ovarian Function With Long-acting a 
Steroids, p. 323. ex: 
A group of 60 patients with impaired ovarian function served as the basis for the Spe 
author’s investigation of the value of the long-acting steroid preparations Delestrogen and det 
Delalutin. In this group there were 34 patients with amenorrhea, 4 primary cases and 30 yor 
secondary. Each patient was given an intramuscular injection of 10 or 20 mg. Delestrogen 
Sid 


(estradiol valerate) followed in 2 weeks by an intramuscular injection of 5 mg. Delestrogen 
plus 125 or 250 mg. Delalutin (17-alpha-hydroxyprogesterone caproate). In each instance 
bleeding occurred within a certain period after the last injection, 7 to 14 days in the group 
treated with the lower dosage and 12 to 14 days in the group given the higher dosage. 
In 10 patients with secondary amenorrhea, normal menstrual cycles continued for several 
months after termination of hormone therapy. In 5 patients periods continued for at least Vol 
6 months. Endometrial biopsies taken from treated patients disclosed fully developed 

pregestational patterns identical to those occurring in women with normal ovulatory 

menstrual cycles. 


*Titles preceded by an asterisk are abstracted below. 
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In the light of her very encouraging results, the author proposes that the simple 
replacement therapy made possible by these long-acting hormones be utilized for the 
treatment of patients with primary or secondary amenorrhea and those with anovulatory cycles. 


T. ToPKINS 


Igarashi: Rebound Phenomenon of Human Ovarian Function and Its Therapeutic Applica- 
tion in Female Sterility, p. 362. 


Predicated upon acceptance of the fact that the ‘‘rebound phenomenon’’ in the male 
is an expression of effective treatment of impaired spermatogenesis, the author performed 
clinical experiments to determine whether the female sex hormone had a comparable effect 
upon ovarian function. Immediately after menstruation one group of normally menstruating 
women was given 10 mg. estradiol valerianate or 5 to 10 mg. estradiol dipropionate intra- 
muscularly, and another group received 1 mg. estradiol benzoate continuously for 10 days. 
Observations were then made on the basal temperature graphs, the amount of cervical mucus, 
the character of the vaginal smears, and the nature of the endometrial biopsy. It was found 
that whether the estrogens were given in one large dose or daily in small doses, ovulation 
was delayed. Estrogen-withdrawal bleeding occurred in 86.3 per cent of the sterile patients 
who had biphasic temperature graphs. The amount of cervical mucus and degree of vaginal 
cornification showed an increase immediately after estrogen administration, and again after 
withdrawal bleeding. Following the estrogen-withdrawal bleeding, the basal temperature 
graph showed a rise anywhere from 4 to 28 (average 14.75) days later, indicating ovulation. 
At this delayed ovulation 8 patients conceived. The 26 patients who did not conceive at this 
ovulation did show a significant prolongation of the high phase of the basal body temperature 
graph as compared to what was shown in the pretreatment cycle. At the second or third 
ovulation following termination of estrogen therapy, 3 additional patients became pregnant. 
Assuming that the 11 pregnancies were attributable to his treatment, the author concludes 
that one injection of depot estrogen or the daily injection of large doses of estrogens 
suppresses ovulation temporarily, such ovarian hypofunction being followed by recovery 
and ovulation. At this time there is improvement in corpus luteum function and a rise in 
the rate of fertility of the patient. 


T. ToPpKINS 


Weir and Leuchtenberger: Low Sperm Desoxyribose Nucleic Acid as Possible Cause for 
Otherwise Unexplained Human Infertility, p. 373. 


The authors studied 100 consecutive couples in a clinic series of 625 infertile 
marriages, these couples having been involuntarily sterile for at least a year and a half. In 39 
such couples no cause for the infertility was discovered. In each husband serial semen 
examinations showed normal findings. In 35 of the 39 men, determination of the DNA 
sperm content was done on 144 separate specimens of semen. In 33 cases, serial DNA 
determinations showed abnormalities. The semen of a control group of 25 normally fertile 
young men who had each produced one to three children was used for sperm DNA determina- 
tion. In a total of 114 semen specimens from the control group, all DNA values were con- 
sidered to be normal. On the basis of these findings the authors suggest that DNA abnor- 
mality in sperm may be a cause for prolonged infertility or sterility. 

PavuL T. TOPKINS 


Journal of Clinical Endocrinology and Metabolism 


Vol. 17, July, 1957. 
*Margolese, M. 8., and Golub, O. J.: Daily Fluctuations of the Serum PBI Level, 
p. 849. 
*Bergstrand, C. G., and Gemzell, C. A.: Pregnanediol Excretion in Normal Children 
and Children With Various Endocrine Disorders, p. 870. 
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Margolese and Golub: Daily Fluctuations of the Serum PBI Level, p. 849. 


Determinations of the concentration of protein-bound iodine in serum are being widely 
used as a measure of thyroid activity. In an effort to determine whether or not there were 
variations in the levels in the same individuals, the authors studied 5 persons. 

The individuals studied were all normal. There were 2 males and 3 females. Deter- 
minations were made daily for 30 days. 

There were daily variations in all subjects and the variations had a cyclic pattern. 
In the females, the levels were higher during the luteal phase of the subject. 

This evidence does not invalidate the usefulness of the PBI determinations. 

J. Epwarp Hau 


Bergstrand and Gemzell: Pregnanediol Excretion in Normal Children and Children With 
Various Endocrine Disorders, p. 870. 


The urinary excretion of pregnanediol has for many years been used as an index of 
progesterone production in the body. Progesterone is produced in at least three organs; 
ovary, placenta, and adrenal. 

Very few studies have been made of progesterone metabolism in normal children. 
For children, assays of urinary pregnanediol may furnish a useful straightforward measure 
of certain aspects of adrenal function. 

Pregnanediol determinations were made on the urine of 85 normal children, 48 girls 
and 37 boys from 3 to 15 years old. In addition, 20 children with various endocrine 
and metabolic disorders were studied. 

The study disclosed that urinary pregnanediol excretion in children does not differ 
from that found in adults (men) and postmenopausal women. 

In 14 children with various endocrine disorders, values for pregnanediol excretion were 
essentially normal. 

Six children with congenital adrenal hyperplasia had high values for urinary preg- 
nanediol before treatment which were reduced with cortisone therapy. 

J. Epwarp HALL 


Journal of Clinical Investigation 
Vol. 36, August, 1957. 
*Sandberg, A. A., and Slaunwhite, W. R., Jr.: Studies on Phenolic Steroids in Human 
Subjects. II. The Metabolic Fate and Hepato-biliary-enteriec Circulation of C14- 
Estrone and C14-Estradiol in Women, p. 1266. 


Sandberg and Slaunwhite: Studies on Phenolic Steroids in Human Subjects, p. 1266. 


One to two microcuries (370 to 740 meg.) of 16-C14-esterone or 16-C14-estradiol-17B 
was injected intravenously into 22 women: 6 normal, 2 normal pregnant in the last trimester, 
9 with cancer, and 5 with T-tube drainage of bile fistulas. Three patients had been primed 
with large doses of estrogens. Most of the radioactivity was excreted in the urine (41 to 
109, average 80 per cent) within 96 to 120 hours, except in patients with bile drainage. 
In the 2 pregnant women, less than 40 per cent was recovered. 

An average of 72 per cent of the urine counts could be extracted after various hydrolytic 
procedures: most of this represented glucuronidate. In the women with bile fistulas, about 
half of the injected radioactivity was recovered in bile, but in the other patients an average 
of only 7 per cent appeared in the stool, i.e., there normally is intestinal reabsorption. 

Radioactivity disappears rapidly from the plasma after injection, at least 2 separate 
rates having half-lives of about 20 minutes (mixing?) and 70 minutes (clearance?). Con- 
jugated metabolites of the estrogens reached their peak in plasma within 15 to 30 minutes 
following the injection and remained high for as long as 3 days. 

It is suggested that, following injection, about one-third is excreted as glucuronidate 
in the urine. About one-third to one-half appears in the bile, in unindentified conjugated 
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form. These conjugates may be split in the intestine and reabsorbed, and the cycle repeated, 
i.e., one-third excreted in the urine as glucuronidate, ete. This would account for the slow 
and prolonged urinary excretion. 
Leon C. CHESLEY 
Vol. 36, September, 1957. 
*Migeon, C. J., Bertrand, J., and Wall, P. E.: Physiological Disposition of 4-C14- 
Cortisol During Late Pregnancy, p. 1350. 


Migeon, Bertrand, and Wall: Physiological Disposition of 4-C14-Cortisol During Late 
Pregnancy, p. 1350. 


Nine normal pregnant women coming to elective repeat cesarean section were each 
injected with 1 me. of 4-C14-cortisol. Six were injected at 17 to 69 minutes and 3 at 24 to 48 
hours before delivery. Five normal men and 2 nonpregnant women served as controls. 

The free steroid activity in maternal plasma decreased more slowly (half-life 140 
minutes) than in the controls (half-life 80 minutes). The fraction conjugated as glucurono- 
side in pregnant women was half or less than in the controls at 2 hours after injection. 
The ratios for maternal to cord plasma levels varied from 2.1 to 5.1 for the free fraction and 
from 2.1. to 4.7 for the glucuronoside fraction. None was found in eord blood when the 
injection had preceded delivery by 24 hours or more. It is estimated th ‘ 2 to 3 per cent 
of the dose crossed the placenta. 

As in the controls, only a fraction of the total free radioactivity moved as cortisol on 
paper chromatograms, indicating conversion of the cortisol to metabolic products. The total 
48 hour urinary excretion of radioactivity was less in pregnant women (57 to 78.8 per cent) 
than in the controls (average 83 per cent), chiefly because of a lag in the first 4 hours. 
The urinary free steroids were within normal range in the first 4 hours, but in the next 8 
hours the rate of excretion was 3 to 5 times as high in pregnant women as in controls, The 
babies excreted from 0.4 to 2.4 per cent of the total dose given to the mother. 

The data suggest that the increase in plasma free 17-hydroxycorticosteroids, observed 
in late pregnancy, may depend upon slower catabolism rather than increased production. 

LEON C. CHESLEY 


The Lancet 
Vol. 1, Sept. 21, 1957. 
*Castro, N. M., Sasso, W. S., Trench, U. S., and Kerbauy, J.: Sex Diagnosis by the 
Nuclear Structure of the Cells of Human Urinary Sediment, p. 565. 


*Scott, J. S., and Wilson, J. K.: Hydramnios as an Early Sign of Esophageal Atresia, 
p. 569. 


Castro, Sasso, Trench, and Kerbauy: Sex Diagnosis by the Nuclear Structure of the Cells 
of Human Urinary Sediment, p. 565. 


The sediment obtained by centrifuging 20 ml. of urine was repeatedly washed with 
human serum, Smears of this material were stained with 1 per cent cresyl violet and the 
well-preserved cells were examined for the presence of sex chromatin. 

The smears were considered to indicate a female source if at least 5 per cent of the 
cells had sex chromatin and a male source if less than 5 per cent of the cells were so 
distinguished. 

The results were 100 per cent correct when the specimens of urinary sediment derived 
from 22 women and 28 men were examined by this technique. 


Davip M. Kypp 


Scott and Wilson: Hydramnios as an Early Sign of Esophageal Atresia, p. 569. 


Among approximately 28,000 births at the Mill Road Maternity Hospital, Liverpool, 
during the years 1948-1955, there were 13 instances of atresia of the esophagus. Inasmuch 


692 SELECTED ABSTRACTS Am. J. Obst. & Gynec. 


as in the earlier years several babies died but autopsies were not performed, the incidence 
of this condition is believed to be about 1 in 1,500 births. During the same period, 169 
instances of hydramnios were diagnosed either by several independent observers or by the 
finding of more than 1,500 ml. of fluid at amniotomy. In 54 of these 169 patients with 
hydramnios, there was probably a failure of the fetal swallowing mechanism (anencephaly 
in 32, atresia of the esophagus in 12, atresia of the duodenum in 3, iniencephaly in 2, 
gross hydrops fetalis in 4, and eventration of the diaphragm in 1). Thus, of these 13 
babies there were 12 with atresia of the esophagus and 4 with other obstructive lesions 
amenable to surgery. Hydramnios was not associated with the remaining case of atresia 
of the esophagus, but this baby had a rare type of malformation in which both segments 
of the esophagus communicated with the trachea. This allowed the amniotic fluid to gain 
access to the absorptive levels of the intestinal tract. They stress the fact that ‘‘ excessive 
fluid accumulates most consistently in states which render the fetus mechanically or neuro- 
logically incapable of swallowing or absorbing it.’’ 

The presence of hydramnios forewarns that a defect of the intestinal tract may be 
present. The realization of this allowed the authors to reduce the time of diagnosis from 
an average of over 36 hours to less than 5 hours in the last 3 instances that were encountered. 
By passing a catheter the diagnosis was made before any attempt to feed the child and 
before any frothy discharge was apparent. Thus, the risk of respiratory infection and 
‘*drowning’’ was reduced. All of these babies died, but a technically successful operation 
was carried out in the last 3 babies. Two died later because of multiple stenoses lower 
down the alimentary tract and one died 10 days after the operation because of a breakdown 
of the anastomosis. 

Though 119 of the 169 instances of hydramnios were not explained by obvious ab- 
normalities, the incidence in this series and in the series of Carvalho (An. brasil. ginec. 
38: 137, 1954) warrants investigation immediately on birth. 

Davip M. Kypp 


Toko-Ginecologia Practica 
No. 151, April, 1957. 


*Rodriguez-Soriano, J. A., and Marquez, M.: Metastases and Mortality in Hydatid 
Moles, p. 207. 

*Conill-Serra, V., Rodriguez-Soriano, J. A., and Marquez, M.: Primary Tubal 
Chorionepithelioma, p. 216. 

*Rodriguez-Soriano, J. A., and Marquez, M.: Malignancy of the Chorionepithelioma, 
p. 222. 

“Dominguez, Adame, and Romero, M.: Chorionepithelioma of the Mesosalpinx, p. 231. 

*Rodriguez-Soriano, J. A., and Marquez, M.: Gonadotropin Level in the Fluid of a 
Hyatid Mole and in the Urine Before and After Evacuation of the Mole, p. 240. 

*Muiez, Arbat J.: The Sign of the Fovea in the Diagnosis of Chorionepithelioma 
and of Chorioadenoma Destruens, p. 247. 


This series of papers in general reviews the accepted theories concerning hydatid moles, 
chorioadenoma destruens and chorionepithelioma with the addition of personal cases. No 
statistical treatment of the subject is given. In the third paper a list is given of the 
reported cured cases of chorionepithelioma with metatases to the vagina, 23 cases, to the 
tube, 10 cases, to the ovary, 2 cases, to the cervix, 10 cases. Most of the discussions 
throughout these papers are based upon the work of Novak. The last paper describes 
a palpatory finding which the author considers to be pathognomonic of malignancy which 
was found on bimanual examination of the uterus. 


FRANCIS B. O’BrRIEN, M.D. 
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Correspondence 


The Blood Smear Method in the Study of Chromosomal Sex 
To the Editors: 


In their article on the study of chromatin sex, Greenblatt, Martinez Manautou, and 
their associates! reported that the blood smear method gives less accurate results than 
those obtained by the use of oral mucosal smears. Their results, however, suggest their 
failure to understand some aspects of the subject and certain misconceptions should be 
pointed out before they are allowed to discredit a valuable method. 

The difference between the morphological appearance of somatic cells, first described 
by Barr and Bertram,? is the basis for the determination of chromatin sex. In 1954, 
Davidson and Smith’ described the presence of an appendage (which they called a “drum- 
stick’’) on the nucleus of some of the polymorphonuclear leukocytes of women which was 
absent from the blood of men. They stated that they had been able to find 6 of these 
appendages by the time they had examined 500 neutrophils in 122 of the 125 women whose 
blood they studied. 

Greenblatt and his co-workers quoted this article but made the unwarranted assump- 
tion that the chromatin sex may not be stated to be female unless 6 drumsticks have been 
found before 500 neutrophils have been counted. That this is an unjustifiable conclusion is 
clear from our report+ of our early experience in this field. In this communication (also 
cited by Greenblatt) we described a number of women who had fewer drumsticks than 
the majority of the women of Davidson and Smith’s series. Further studies5 have shown, 
as was expected, that many normal women are found to have fewer than 6 drumsticks 
when 500 neutrophils are scrutinized. | 
These quantitative differences between various women are of great interest and are 
under current investigation in our laboratory.5 Nevertheless, the fact remains that we are 
entirely confident of the accuracy of the blood smear method for the determination of 
chromatin sex provided it is used with understanding in the manner that we have described. 
We have been at great pains to search for a case where the chromatin sex as deter- 
mined by the blood smear differed from that of other tissues. As early as 1955 we® ex- 
pressed our curiosity in this respect but since then, in spite of numerous hearsay reports, 
we have found no case of any such discrepancy (with the exception of the recently de- 
scribed human chimeras?, 8 where an extremely rare hematological curiosity gave rise to 
a fascinating exception to the rule). We have written to a number of workers in the field 
requesting details of any instances of this kind and in every case either we have received 
the answer that they know of no such instance or else we have obtained their blood smears 
which, on objective examination in our own laboratory, have been shown to belong to the 
chromatin sex indicated by other tissues. 

It is clear to us from their text that, had we examined the blood smears which Green- 
blatt and his associates reported as giving discordant results, we would have obtained the 
diagnosis which agreed with the findings of the oral mucosal smears in every case. 
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Nevertheless, we do not despair of eventually finding some obscure syndrome in which 
the chromatin sex is at variance in different tissues examined, since there is no end to 
the variety of forms which intersex can assume and, whatever criteria are used to divide 
patients into male and female, there are always some truly borderline cases. 


In the meantime, we have abundant evidence to show that chromosomal sex by 
leukocyte morphology is an entirely reliable laboratory method. 


DonaLD K. Briacas, M.D. 


NEw YorkK UNIVERSITY 
BELLEVUE MEDICAL CENTER 
550 First AVENUE 

New York 16, N. Y. 

Oct. 8, 1957 
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Reply by Dr. Martinez Manautou 
To the Editors: 


We appreciate the interest that Dr. Briggs has shown in our article as evidenced by 
his letter of criticism and I have been asked by Dr. Greenblatt to reply. 

We feel that Dr. Briggs has failed completely to take note of the major point of dis- 
crepancy between the two methods which was brought to light in our paper. 

In his critique, Dr. Briggs makes mention of the possibility of falsely evaluating 
a chromatin-positive blood smear as negative, resulting in a situation in which the blood 
smear is reported as male while the oral mucosal smear or skin biopsy is reported as female. 
In our study, however, we brought to light 3 cases in which the opposite was true; i.e., 
the blood smear was evaluated as positive (female) while the oral mucosal smear was read 
as negative (male). In each of these 3 cases there was confirmation of gonadal dysgenesis 
at laparotomy. Histologic study of the gonadal tissue revealed abundant Leydig cells, 
rete ovarii, and absence of primordial follicles. In one of these 3 cases, study of skin 
sections was made by Dr. Warren Nelson and his findings were in agreement with our 
oral mucosal evaluation. 

There is no doubt that some female blood smears may be erroneously read as male 
by some evaluators. This would be especially true if, as Dr. Briggs! points out, certain 
normal women exhibit as few as 2 drumsticks per average 500 cells. The mathematical 
probability of counting 500 cells in such patients and finding no drumsticks is quite high 
(13.5 per cent), and in our opinion automatically subtracts from the reliability of the test. 


In our series, however, this was not the problem. We found drumsticks in the blood 
smears of patients whose oral mucosal smears were chromatin negative. We do not see 
how Dr. Briggs can make the statement that had he studied the slides there would have 
been agreement with the oral mucosal smears. May we ask if he would intend to ignore 
the presence of these drumsticks in order to make his results agree with his contentions? 
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In a restudy2 of the 3 patients whose blood smears were chromatin positive and whose 
oral smears were chromatin negative, as well as in one patient who had only 3 to 4 drum- 
sticks per 500 cells in the blood smear and a positive oral smear, a variety of staining tech- 
niques were compared. The results of this study are included in Table I. We will con- 
cede that Case 1, whose blood smear was read as negative because of the small number 
of drumsticks present, should have been reported as positive on the basis of evidence 
presented by Dr. Briggs and others.s Nevertheless, this still does not account for the 
discrepancies in our other 3 cases where the blood smear is obviously positive while other 
cell studies were negative. 


TABLE IT, COMPARATIVE STUDY WITH DIFFERENT 'TECHNIQUES IN 4 CASES OF 
GONADAL DYSGENESIS 


l CAES 1 CASE 2 
TECHNIQUE | 


Mucosal Smears.— 
Pinacyanole — 
Cresyl violet 
Feulgen — 
Papanicolaou Q 
Blood Smears.— 
Pinacyanole 3 
Feulgen reaction — 
May-Griinwald-Giemsa 
Wright’s 3 
Hematoxylin-eosin — 
Skin Biopsy Q = 


May we point out that it was not the purpose of our paper to discredit either of the 
two methods, but merely to report on new staining techniques for each of the two methods 
and, incidentally, to take note of the fact that, in patients with certain endocrine disorders, 
discrepancies may be found between the two procedures. Dissociation has also been re- 
ported by Ashley4.5 and by Rakoff.6 In Dr. Ashley’s group there was dissociation be- 
tween blood and oral smears in Klinefelter’s syndrome and in one case of gonadal dys- 
genesis. The oral smear, rather than the blood smear, was in agreement with the medical 
findings; while in the 2 patients reported by Dr. Rakoff, the blood smear was ig agreement 
with other medical findings, 

It is our feeling that the question is yet to be settled. Until such time as the 
problem is crystallized we will continue our policy of utilizing both techniques concurrently 
as a routine procedure. 

JORGE MARTINEZ MANAUTOU, M.D. 

DEPARTMENT OF ENDOCRINOLOGY 

MEDICAL COLLEGE OF GEORGIA 

Augusta, GA. 

Dec. 1, 1957 
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Fifteen-year Follow-up on an Infant Born With Extensive Hydatidiform 
Mole of the Placenta 
To the Editors: 


In 1943, I1 reported the birth of a living child at about 32 weeks’ gestation in the 
presence of extensive hydatidiform mole formation estimated at 75 to 80 per cent of the 
placenta. This was proved to be mole formation in the same ovum and not in a coincei- 
dentally fertilized second egg. Articles reviewed in 1943 led to the conclusion that the 
occurrence of an embryo in a mole is not very rare, and that small areas of mole do occur 
fairly often in otherwise normal term deliveries. 

Mueller and Lapp? in 1950 reported the birth of a 3 pound, 14 ounce infant, the 
thirteenth reported case of extensive mole formation in a single-ovum fertilization. They 
estimated that 75 per cent of the placenta showed molar changes. They reviewed 4 other 
uniovular pregnancies in which a living child was born despite extensive mole formation.*-6 
It is becoming apparent that advanced mole formation can occur with a well-developed 
embryo, despite Bland’s? statement to the contrary in 1927. 

Referring to the specimens of embryos and placental tissue in the Mall collection, 
Meyer® has said that at least 10 per cent of all conceptions end in hydatid degeneration, 
making it one of the most common diseases of the placenta and fetus during the early 
months of pregnancy. He stated further that it is very rare as the pregnancy approaches 
term. 


The case which I reported in 1943 concerned a 4 pound, 6% ounce living female 
infant, and was one of the 13 mentioned by Mueller and Lapp.2 Some 75 to 80 per cent 
of the placenta was involved in the molar degeneration. The mother was a 19-year-old 
Caucasian patient. This was her second pregnancy, the first child having been stillborn 
elsewhere. The patient stated that she was told she suffered from high blood pressure and 
albuminuria with her first pregnancy and that her feet had been very swollen during the 
latter few weeks of gestation. 


During the second pregnancy, when the mole formation occurred, there was no hyper- 
tension, but moderate albuminuria and edema of the feet were present for 6 weeks prior 
to delivery. 


The main purpose of this letter is to report that the infant born in my case of 1945 
is still alive and has developed normally. 


H. E. Bow.es, M.D. 
STRAUB CLINIC 


KAPIOLANI STREET AT THOMAS SQUARE 
HONOLULU 14, HAWAII 
Oct. 1, 1957 
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Pregnancy Complicated by Subcutaneous Emphysema 
To the Editors: 


I have read with interest the case reported by Drs. Beverley C. Compton and Francis 
J. Bazin, “Subcutaneous Emphysema in Early Pregnancy,” published in the AMERICAN 
JOURNAL OF OBSTETRICS AND GYNECOLOGY 74: 1141, 1957. In this article Drs. Compton and 
Bazin stated, “we find it [subeutaneous emphysema] reported often in pregnancy at the 
time of labor, but only twice associated with early pregnancy.” 


I now respectfully submit the reference to the case I read before the Chicago Gyne- 
ecological Society, on Oct. 13, 1947, “Pregnancy Complicated by Massive Subcutaneous Emphy- 
sema of Mediastinal Origin (Hamman’s Syndrome),” co-authored with Dr. Alfred J. Kobak, 
of Chicago, Illinois. This case was subsequently published in the AMERICAN JOURNAL OF 
OBSTETRICS AND GYNECOLOGY 57: 789, 1949. 


In the interest of accurate reporting, I desire to correct the following statement made 
by Drs. Compton and Bazin: “The second [case] is that of Hovick and West.” This case 
appeared in 1954 in Obstetrics and Gynecology, volume 4, page 606, 7 years after our case. 
Let the record indicate that the case of pregnancy complicated by subcutaneous emphysema, 
as reported by Drs. Kobak and Abrams, was the second such reported case to appear in the 
annals of American medical literature. 

RAYMOND H, ABRAMS, M.D. 


3707 GASTON AVENUE 
DALLAS, TEXAS 
Nov. 7, 1957 


Items 


Second World Congress, International Federation of Gynaecology and 
Obstetrics 


The Second World Congress of the International Federation of Gynaecology and 
Obstetrics will take place in the newly built Queen Elizabeth Hotel in Montreal, Canada, 
June 22 to 28, 1958. 

Round Table Conferences will be held separately in Gynaecology and in Obstetrics. 
The subjects are as follows: 

Gynacology 


1. The Limits of Pelvic Surgery in the Treatment of Carcinoma of the Cervix. 
2. The Correlation of Psychosomatic Medicine in the Ovarian Function. 
3. The Diagnosis of Carcinoma of the Cervix. 
4. Genital Tuberculosis. 
Obstetrics 
1. Psychoprophylactic Preparation for Labor. 
2. Physiology and Pathology of the Contraction of the Human Gravid Uterus. 
3. Anemia of Pregnancy. 
4. Toxemias of Pregnancy. 


All correspondence should be addressed to the Montreal Committee, Second World 
Congress, International Federation of Gynaecology and Obstetrics, 1414 Drummond Street, 
Suite 220, Montreal 25, Quebec, Canada. 


Third American Congress on Obstetrics and Gynecology 


The Third American Congress on Obstetrics and Gynecology (sponsored by the Latin 
American Federation of Obstetrical and Gynecological Societies) and the Third Mexican 
Congress on Obstetrics and Gynecology (sponsored by the Mexican Association of Gynecology 
and Obstetrics) will be held in the Sehool of Medicine of the University of Mexico City, 
June 8-14, 1958. Registration may be made until April 15, 1958. 

Dr. Luis CASTELAZO AYALA, Secretary General 
Ave. Horacio 1506 

Mexico 5, D.F. 

Mexico 


American Board of Obstetrics and Gynecology 


The next scheduled examinations (Part II), oral and clinical for all candidates eligible, 
will be conducted at the Edgewater Beach Hotel, Chicago, Ill., by the entire Board from 
May 7 through 17, 1958. Formal notice of the exact time of each candidate’s examination will 
be sent him in advance of the examination dates. 

Candidates who participated in the Part I Examinations will be notified of their 
eligibility for the Part II Examinations at the earliest possible date. 

Current Bulletins of this Board may be obtained by writing to: 

Rospert L. FAULKNER, M.D., Secretary-Treasurer 
2105 Adelbert Road 
Cleveland 6, Ohio 
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MENOPAUSAL SYMPTOMS 


Crying Spells Irritability 


Excitability 


Hot Flashes 


Depression 


Fatigue 


Vallestril® in control of menopausal symptoms 


“Relief of symptoms was observed in 91 per cent... .”+ 
. free of untoward effects.” 


Cuinica experience indicates Vallestril 
(brand of methallenestril) gives satisfactory 
results in more than 90 per cent of menopausal 
women and causes no significant side effects. 
Goldfarb and Napp recently published! the 
results of a two-year study on Vallestril. They 
reported: “Relief of symptoms was observed 
in 91 per cent of the patients treated with 
methallenestril [Vallestril] and in only 15 per 
cent of those receiving placebos. No with- 
drawal bleeding or other untoward effects were 
noted in the patients receiving methallenestril. 
. A feeling of well-being was noted by the 
patients who responded to therapy.” 
According to these authors, “the great ad- 
vantage of methallenestril lies in the absence of 
bleeding during therapy or on discontinuance 
of treatment with this drug.” 
Schneeberg and co-workers obtained? similar 
results. “Methallenestril (Vallestril). . . induced 
satisfactory therapeutic results in 50 of 52 
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women with the menopause. . . . Methallenes- 
tril compared favorably with several other 
estrogens used in the treatment of the meno- 
pause and was free of untoward effects.” 

The average dosage recommended in the 
menopausal syndrome is 6 mg. daily for two 
to three weeks; thereafter, to control symptoms, 
3 mg. daily as long as required. 

Vallestril is supplied in scored, uncoated 
tablets of 3 mg. and 20 mg. Dosage for other 
indications is given in Searle Reference 
Manual No. 7. G. D. Searle & Co., Chicago 80, 
Illinois, Research in the Service of Medicine. 


1. Goldfarb, A. F., and Napp, E. E.: Use of ag yg aM 
(Vallestril)in Control of Menopausal Symptoms, J.A.M.A 
161:616 (June 16) 1956. 


2. Schneeberg, N. G.; Perczek, L.; Nodine, J. H., and 
Perloff, W. H.: Methallenestril, a New Synthetic lutre- 
gen, J A.M.A. 161: 1062 (July 14) 1956. 
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HOW TO HELF BALANCE 
WEIGHT AND WAITING 


Waren weight gain in pregnancy shows signs of 
exceeding the desired rate, new PET Instant Nonfat D 
Milk can be a valuable help in correcting the diet of the 
expectant mother. 


PET Instant is a delicious, nourishing way to help cut 7 
calories. Refreshing, appetizing, it provides the essential 


nourishment of milk, except the fat—yet has only half 
the calories of whole milk. PET : 
INSTANT 


NONFAT DRY MILK 


It is ‘a convenient way, for the expectant mother. 
Instantized by an exclusive Pet process—‘“mixes almost 
faster than you can stir!’”—PET Instant saves her time 
and work. 


Or, used in dry form, PET Instant is an easy way to 
boost the amount of milk protein and calcium in 
prepared dishes. It can even add this nourishment to 
dishes not ordinarily made with milk. In either case, 
the caloric increase is small. 

And at a time when economy is particularly important, 
PET Instant has a decided advantage. It costs as 

little as 8¢ a quart! 


NEW FET 
NONFAT PRY MILK 


PET MILK. COMPANY * ARCADE BUILDING ¢- ST.LOUIS I, MISSOURI 
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@ a non-ionic 
to relieve ...and thereafter prevent ... fecal dehydration in: 


pregnancy diverticulitis 


magnocy!| is effective in 
reducing danger from 
straining during 
defecation throughout 
the pregnancy period. 
One capsule daily is 

_ usually sufficient to 
maintain softness of 
stool for easy elimination 
without laxation. 


Except in severe cases, 
one magnocyl capsule 
t.i.d. for the first 
week, then one capsule 
daily thereafter will 
soften fecal matter— 
clear intestinal tract 

of fecal obstruction and 
gaseous distention. 


The active ingredient in magnocy! is not precipitated by chemical combinations in the 
digestive process—retains wetting effect under ali conditions. 


magnocy! capsule contains polymer of ethylene oxide and propylene oxide—250 mg. 


00D PAUL B. ELDER COMPANY, BRYAN, OHIO 


choice salt substitute in a pinch... 


> “ \ and in any low-salt diet you prescribe 


DIASAL 


salt without sodium 


y looks like salt... 
7 tastes like salt... 
flavors food like salt 


Pp DIASAL, containing potassium chloride, 
— glutamic acid and inert ingredients, is sup- 


plied in 2-ounce shakers and 8-ounce bottles. 


E. FOUGERA & COMPANY, INC + HICKSVILLE, LONG ISLAND, NEW YORK 20289 
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PMB-200 


“Premarin” with Meprobamate 


Each tablet contains 0.4 mg. “Premarin,” 200 mg. meprobamate. 


PMB (“Premarin” with Meprobamate) is an 


ideal preparation when the patient needs extra 


relief from anxiety and tension during the 
menopause. Once these symptoms are under 
control, therapy may be continued with 


“Premarin” alone. 


Simple to prescribe as merely PMB 


= | 


e 


Dply: No. 880, PMB-200, 
bottles of 60 and 500. 


Also available No. 881, PMB-400 
(“Premarin” 0.4 mg. with meproba- 
mate 400 mg.), bottles of 60 and 500. 


AYERST LABORATORIES ° NEW YORK 16, N. Y. ° MONTREAL, CANADA 


5827 “‘Premarin”’® conjugated estrogens (equine) Meprobamate, licensed under U.S. Pat. No. 2,724,720 
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wr Dat ENCY SUTURE PAC 


aler... or Gut an: 


Americen Cyanamid Company, Surgical Products Division, Danbury, Conn. | 
Please send me Emergency Suture Packs, at $4.00 each. | 
(quantity) | 
Bill me through my nearest SPD Dealer, or the SPD Dealer ! have listed 
Producers of Davis & below. | 
Geck Brand Sutures | 
and Vim Brand Surgical 
Hypodermic Syringes M.D. | Supply. | 
and Needles. Distrib- (name) Dealer (name) | 
uted in Canada by: | 
yanami td., address address 
Montreal 16, P. Q. ' ) | 
AJOG 358 
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SUTURE PACK for bag or off 
4 4 
3 G 
No clumsy gi: to break In Individua Quick-C 2ening SL 
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NEW... from MILTEX 
development 


VAGINAL SPECULA 

The lower blade, made of 
COLDLITE Material, projects 
shadow-free light on the entire 
vaginal: cavity. This cannot be 
achieved with any other type 


INSTRUMENTS. 


COLDLITE introduce a new. 
principle to diagnostic examination, Glare- 
free light is transmitted to and concentrated When you move, please— 
directly on the area of examination through 
the COLDLITE Material, eliminating ob 
structing light carriers. The light source is 
‘focated in the lower part of the instrument — 


Changing Your Address? 


(1) Notify us to change your address— 
allow us six weeks to make the 


handle. All COLDLITE instruments will remain change. 
cool even after prolonged use, and may beg 
sterilized repeatedly by boiling, = * (2) Mention the name of this Journal. 
_ The complete COLDLITE line includes Oper 3 (We rublish twelve periodicals. ) 
ating and X-Ray yopecula, Sigmoidoscopes, 
and Anascopes. Write for complete. infor- 2 (3) Give us your old address. If possi- 
mater ble, return the addressed portion of 
Now available at ‘your Surgical Supply Dealer. the envelope in which we sent your 
last copy. 
E. MILTENBERG. Inc. 
BNEW YORK 12.N. Y. (4) Give us your new address—complete 
—including the Postal zone number. 
E. MILTENBERG, INC., 43 Great Jones St., WN. Y. 12, W.. Y. 
@entiomen: (5) Please print your name and address. 
agnostic instrumen Thank You! 
Address , Circulation Department, The C. V. Mosby 
Company, Publishers, 3207 Washington 
Blud., St. Louis Mo. 
Surg. Supply Dealer 
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while your patient sleeps «.. 


agoral 


works gently and safely to produce 


a normal bowel movement in the morning 


Dosage: One tablespoonful at bedtime 


WARNER -CHILCOTT 
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THE 


ENCOURAGEMENT 
of 
PROGRESS 


The American Cancer Society’s annual Spring Crusade is 
the climax of its year-round attack on cancer through 
research, professional and lay education, and service to 
the stricken. A study of the cancer scoreboard indicates 
that steady progress is being made. More and more lives 
are being saved. Progress encourages more progress. 

Earlier diagnosis, new methods of treatment and a 
greater public awareness have contributed to this progress. 
It is often said that the life of the cancer patient is in the 
hands of the first physician he consults. The Society, there- 
fore, conducts a broad professional education program, 
making available to doctors, through literature, films, 
exhibits, and other materials, information on the latest 
advances in detection, diagnosis and treatment. 

As the Society aids the doctor, so does its large corps of 
volunteers aid the cancer patient with dressings, transpor- 
tation, home care, medication and a host of other vitally 
needed services. 

For the past two years, the theme of the Society’s annual 
Crusade has been “Fight Cancer with a Checkup and a 
-Check.” That Americans everywhere are learning the value 
of the annual health checkup in the fight against cancer, is 
evidenced by the fact that doctors report they are now 
seeing more cancer in its earliest stages than ever before. 

That American men and women have a personal stake 
in the program of the American Cancer Society is demon- 
strated by the public’s generous support of the Crusade. 
This year the goal is $30,000,000 and we are confident that 
our people will meet the challenge... will “fight cancer 
with a checkup and a check” in the encouragement of 
further progress. 


Lowell T. Coggeshall, M.D., President 
American Cancer Society 
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Post-partum panel 


Criss-cross 
inner belt. 


aids return 
to normal. 


NU-LIFT Style No. 1000* 

Relieves Vulva Varicosities 

and Pressure Pains 
(*Patent #2,345,760) 


Exclusive shoulder strap design 
helps carry baby’s weight. Adjust- 
able O-B panel gives needed ab- 
dominal support, inhibits develop- 
ment of vulva varicosities, lessens 
discomfort of pressure pains. Criss- 
cross inner belt relieves backstrain. 
Extra post-natal front aids return 
to normal. Extra crotch, detachable 


garters. Lightweight...comfortable. 


OUR GIFT TO YOU: Write for new, 
handy ‘Maternity Dates and Data’”’ 
Appointment Books for your patients 
and information on the complete 
line of NU-LIFT Maternity Supports 
and Brassieres. 


1021 N. Las Palmas Ave. 
Hollywood 38, Calif., Dept. 
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ratchet-type 
GRAVES’ SPECULUM 


e The popular Graves’ 
Vaginal Speculum is now 
available with the same 
type ratchet so well known 
and widely used on profes- 
sional instruments. 

Theratchet-type Graves’ 
Speculum permits one-hand 
operation, saves time, gives 
better control of amount of 
opening and positively locks 
in position. 

Made in Stainless Steel 
in two sizes of Graves’ and 
also in the narrow-bladed 
Pederson’s speculum. 

For further information 
ask your Surgical Instru- 
ment Dealer or write. 


MANUFACTURERS AND WHOLESALERS 
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bras u- for 2O years \ | 
supports and bras for pregnancy 


Specially designed and produced for 
American Journal of Obstetrics and Gyne- 
cology, this file will keep one volume, or six 
issues, clean, orderly and readily accessible. 
Picture this distinctive, sturdy Volume File 
on your bookshelf. Its rich red and green 
Kivar cover looks and feels like leather, and 
the 16-karat gold leaf hot-embossed lettering 
makes it a fit companion. for your finest 
bindings. The Volume File is reasonably 


Preserve Your Journals 
With This 


e55e 4 ones 


Volume File 


priced, in spite of its costly appearance. It 
is sent postpaid, carefully packed, for $2.50 
each. Most subscribers will find it more con- 
venient and economical to order 3 for $7.00 
or 6 for $13.00. When ordering specify 
file for American Jouynal of Obstetrics and 
Gynecology. Send check with order. Satis- 
faction guaranteed. Can be sent to U.S. and 
possessions only: Po ‘prompt shipment, or- 
der direct from. 


FOURTH AND THOMPSON STREETS, 22, PENN. 


SPERMICIDALMONILIA 


*Spermicidal, moniliastatic, trichomonastatic. The evident increase in the incidence of moniliasis suggests wit 
the regular use of a contraceptive that has been shown in the laboratory to be moniliastatic. Also, Lanteen Wri 
jelly’s proven activity against trichomonas can aid in preventing reinfection with this organism by the He) 


male partner. Lanteen contraceptive jelly enables all your patients to use continuously the preferred and 
safest contraception technique. Even problem patients do not have to change to the condom method or 
otherwise interrupt the diaphragm-jelly regimen. Now your patients can have this triple protection in one 
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ACTA ENDOCRINOLOGICA 


The Official Journal of the Endocrinological Societies in Denmark, 
Finland, Germany, Holland, Norway, Sweden, and Switzerland. 


Vol. XXVII, Fasc. Ill CONTENTS March, 1958 


Kowalewski, K.: Effect of corticotrophin on the plasma 17-hydroxycorticosteroids in 
normal and Greated equines 


Edwards, R. W. H., and Kellie, A. E.: The determination of 17-ketogenic steroids ~---~- 262 


Diczfalusy, E., Plantin, L.-O., Birke, G., Ingall, S. C., and Norymberski, J. K.: The quality 
of sodium bismuthate as a factor affecting the determination of urinary 17-hydroxy- 


Demanet, J. C., de Meutter, R. C., and Gepts, W.: Modifications métaboliques induites par 

l’administration prolongée de cortisone chez le chien ~~~ 281 
Tamm, J., Beckmann, I., und Voight, K. D.: ther Neutralsteroide im Blut. I. Probleme 

der Extraktion, Hydrolyse und Reinigung der Fixtrakte 292 
Diczfalusy, E., and Halla, M.: The detection of an epimeric oestriol in placental extracts 303 
Berde, B., and Cerletti, A.: Quantitative comparison of substances related to oxytocin. 

Lundbek, K., and Nielsen, K.: A comparative study of the action of three hypoglycemic 

compounds on the blood sugar and the islet cells of the pancreas in the rat ~------- 325 
—— F.; Studies on the mechanism of ovulation. Permeability of the blood-liquor - 


Zachariae, F., and Jensen, C. E.: Studies on the mechanism of ovulation. Histo-chemical 
and physico-chemical investigations on genuine follicular fluids 
Jensen, C. E., and Zachariae, F.: Studies on the mechanism of ovulation. Isolation and 
analysis of acid mucopolysaccharides in bovine follicular fluid ---------------------- 356 
Cornwell, J. G., and Herrmann, W.: Intersexuality in mentally deficient patients ._.-----_ 369 
Brody, S.: Hormonal influence on the glycogen content of the human myometrium 


Issued monthly. Three volumes at $7.25 (incl. postage) per volume appear every year. 
Supplements supplied free of charge to subscribers, 
Publisher: Einar Munksgaard, 6 Nérregade, Copenhagen K, Denmark 


with no extra cost. Lanteen jelly is not a treatment for clinically active moniliasis or trichomoniasis. 
Write for complete details on Lanteen’s triple protection. Lanteen jelly contains Ricinoleic Acid 0.50%, 
Hexylresorcinol 0.10%, Chlorothymol 0.0077%, Sodium Benzoate and Glycerin in a Tragacanth Base. 
DISTRIBUTED BY GEORGE A. BREON & COMPANY, 1450 BROADWAY, NEW YORK 18 ® 

(IN CANADA: E. & A. MARTIN RESEARCH LTD., 20 RIPLEY AVENUE, TORONTO) LANTEEN JELLY 
MANUFACTURED BY ESTA MEDICAL LABORATORIES, INC., CHICAGO 38, ILLINOIS 


Contains the ESSENTIALS 
5th Edition 


SYNOPSIS of OBSTETRICS 


JENNINGS C. LITZENBERG, B.Sc., M.D., F.A.C.S., Late 
Professor Emeritus of Obstetrics and Gynecology, University of 
Minnesota Medical School. Revised by CHARLES E. McLEN- 
NAN, M.D., Professor of Obstetrics and Gynecology, Stanford 
University School of Medicine. 1957, 5th Ed. 403 Pages, 474” 
x 754’". 163 Illustrations. Price, $6.00. 


In this small, inexpensive volume is concentrated a large amount of information 
about obstetrics. It is accurate and has been brought up to date. The reader is 
given in 1-2-3 order definitions, descriptions, treatments, procedures, indications 
and prognoses. Obstetrics—both normal and abnormal—is covered quite fully. 


Designed as a quick reference for essential material in obstetrics this book follows 
closely the presentations in standard textbooks covering the specialty. It starts 
with chapters on ovulation and fertilization, implantation, and endocrine function 
in pregnancy, and proceeds after a brief but comprehensive survey of the physi- 
ology of pregnancy, to the diagnosis and management of normal pregnancy, includ- 
ing excellent remarks on antenatal care. The management is discussed in consider- 
able detail, while abnormal mechanisms are considered somewhat briefly. Later 
sections deal with medical complications of pregnancy, the pathology of labor and 
the puerperium, dystocia due to contracted pelvis, antepartum and postpartum 
hemorrhage, and the volume concludes with a short section on obstetric surgery. 


NEW MATERIAL IN 1957 EDITION! 


The chapters dealing with fetal and maternal physiology have been extensively re- 
written, and major revisions have been made in many other chapters, notably those 
concerned with injuries and diseases of the fetus, abortion and premature labor, 
and dystocia due to contracted pelvis. 


THE C. V. MOSBY CO. 
3207 Washington Blvd., St. Louis 3, Mo. 


Gentlemen: Please send me the Fifth Edition of 
gee today from Litzenberg-McLennan “SYNOPSIS OF OBSTET- 
RICS,” published in 1957, and priced at $6.00, on 
10-day approval. I understand if I am not com- 


THE C. V. MOSBY CO. ‘be completly 


(] Attached is my check. [(_] Charge my account. 


3207 Washington Blvd. 
St. Lovis 3, Mo. 
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“an ideal compound 


for use in common 


urinary tract infections.”* 


Azo Gantrisin provided “prompt and effective clearing 
of organisms and pyuria”* plus “dramatic relief of blad- 
der and urethral symptoms”* in 221 (97%) of 228 
patients with urinary tract infections. 


Azo Gantrisin is particularly useful in the treatment 
of cystitis, urethritis and prostatitis. It is equally val- 
uable following urologic surgery, cystoscopy and cathe- 
terization because it provides effective antibacterial 
action plus prompt pain relief, 


AZO GANTRISIN ® —500 mg Gantrisin (brand of sulfisoxazole) 
plus 50 mg phenylazo-diamino-pyridine HCl 


*F, K. Garvey and J. M. Lancaster, North Carolina M. J., 18:78, 1957. 


AZO GANTRISIN 


ROCHE LABORATORIES 
DIVISION OF HOFFMANN-LA ROCHE INC « NUTLEY °* N.J. 
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F you have ever watched your 
child at play—secure, happy, unafraid—you have seen the 
strongest argument in the world for investing part of every 
pay in United States Savings Bonds. For bonds, which can 
protect her present and insure her future, are savings you 
cannot lose. They’re Government-insured up to any amount. 
They pay 34% interest when held to maturity. And they 
make saving for security easier— because you can buy them 
automatically through the Payroll Savings Plan where you 
work. Or regularly where you bank. Why not start your bond 
program today? Make life more secure for someone you love. 


The U.S. Government does not pay for this advertisement. It is donated 
by this publication in cooperation with the Advertising Council and the 
Magazine Publishers Association. 
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to fit different 
prenatal requirements 


(MOLYBDENIZED FERROUS SULFATE) 


preparations 


For comprehensive nutritional support 


G E S TATA B ss E The only OB-Supplement with Mol-Iron 


Tablets: bottles of 60 


“Just 2 for 2”... 2 tablets a day give comprehensive mineral-vitamin support (including 
phosphorus-free calcium and vitamin K) required by both mother and child. 


OR 


When iron is the dominant need 


MOL-IRON WITH CALCIUM 
AND VITAMIN 


*Tablets: bottles of 100 


Each tablet equals one MOL-IRON tablet plus 250 mg. of phosphorus-free calcium and 
200 U.S.P. Units of vitamin D. 


Dosage: 2 tablets t.i.d. 


For best results — choose the right iron 


White Laboratories, Inc., Kenilworth, New Jersey 
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THE C. V. MOSBY COMPANY 


3207 Washington Blvd. 
St. Louis 3, Missouri 


ELECTROCARDIOGRAM 


by 
GORDON B. MYERS, M.D. 
Professor of Medicine 
Wayne University, College of Medicine; 
Head, Department of Medicine, 
City of Detroit Receiving Hospital 


1956, 164 pages, 84%” x 11”, illustrated. 
Price, $4.75 


This work is the outgrowth of previous manuals pre- 
pared to supplement the Graduate Course in Electro- 
cardiography given at Wayne University College of 
Medicine for many years. The objective is an organized 
presentation of the interpretation of the unipolar elec- 
trocardiogram. The only basic physics included is that 
considered essential to the interpretation of the tracing; 
controversial theories that do not contribute to clinical 
analysis have been omitted. 


The analysis of the arrhythmias is made from leads that 
clearly display auricular as well as ventricular deflec- 
tions; the interpretation of the QRS-T complex is based 
upon the findings in multiple precordial and back leads, 
supplemented, when necessary, by esophageal and uni- 
polar limb leads. The registration of the normal and 
abnormal QRS-T complex is based upon concepts de- 
veloped by Frank N. Wilson and associates and shown 
to be consistent with experimental and post-mortem 
findings. These concepts have been presented in detail 
and suitably illustrated with diagrams as an introduction 
to clinical analysis. Efforts have been concentrated on 
a systematic lucid description of electrocardiographic 
findings in an attempt to make reproduction of tracings 
unnecessary. 


Electrocardiographic interpretation in this manual has 
been approached as an entity, in order to facilitate de- 
scription and evaluation of its contribution to Cardiology. 


Gentlemen: Send me Myers ““THE INTERPRETATION OF THE UNIPOLAR ELECTROCARDIOGRAM,”’ 


priced at $4.75. ----Attached is my check. ----Charge my account. 


(Postage Paid) 
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Surgery That the Gynecologic Surgeon Should Master! 


SURGERY and UROLOGY 


SECTIONAL HEADINGS 


A—MINOR SURGERY AND OFFICE 
PROCEDURES 


B—CONGENITAL ANOMALIES AND 
PSYCHOSOMATIC ASPECTS OF 
GYNECOLOGIC SURGERY 


C—INFECTIOUS, TROPHIC 
DERMATOLOGIC CONDITIONS 


D—RELAXATIONS AND PROLAPSE 
E—URINARY INCONTINENCE, ing 
TULAS, BLADDER SU 


GERY 


F—PROCTOLOGY ASSOCIATED 
GYNECOLOGIC SUR- 


G—BENIGN TUMORS OF THE 
VULVA AND PERINEUM 


H—MALIGNANT TUMORS, RADI- 
ATION, AND RADICAL SUR- 


I—GYNECOLOGIC AND OBSTET- 
AND EMER- 


ABDOMINAL SUR- 
GERY INCIDENT TO GYNE- 
COLOGY 


K—PEDIATRIC GYNECOLOGIC 
SURGERY 


L—GYNECOLOGIC SURGERY RE- 
LATED TO PREGNANCY 


THE C. V. MOSBY COMPANY 
$207 Washington Blvd. 
St. Louis 3, Missouri 


Gentlemen: 


by 


Send me Ball “GYNECOLOGIC SURGERY AND UROLOGY,” priced at $20.00. 
(] Attached is my check. [] Charge my account. 


THOMAS L. BALL, M.D., Assistant Professor of Clinical Obstetrics 
and Gynecology, Cornell University Medical College; Assistant At- 
tending Obstetrician and Gynecologist, New York Hospital, New York. 
With Foreword by R. GORDON DOUGLAS, M.D., Professor of 
Obstetrics and Gynecology, Cornell University Medical College; Ob- 
stetrician and Gynecologist in Chief, New York Hospital, New York. 


1957, 547 pages, 8%” x 11”, illustrated with 161 full-page plates by 
DAISY STILWELL. Price, $20.00. 


Introducing the concept of the “regional gynecologic 
surgeon” this book brings together in one surgical 
text the necessary urological and bowel surgery the 
gynecologic surgeon should master. 


Briefly, the book covers gynecology and the associated 
urologic and bowel surgery of the female genitalia. 
The surgical anatomy is integrated with the opera- 
tive techniques throughout the text to distinguish the 
anatomy of the quick from the dead. Recent ad- 
vances covered in this book are: Isotope methodol- 
ogy in gynecology; cancer chemotherapy; psychiatric 
evaluation of the infertile female; hormonal consid- 
erations in gynecologic cancer; and cystoscopic studies 
in female cancer. 


Special topics or material not found in any other 
book of its kind are as follows: Cardiac arrest; psy- 
chosomatic aspects of gynecologic cancer; complete 
description of all the exenteration operations; com- 
prehensive care in gynecologic surgery; war wounds 
to the female genitalia and pregnant uterus; the 
obstetrician and gynecologist in civil defense. 


City 
OsGyn-3-58 
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White's 


Vitamin 


A daily necessity 
in the house where baby lives 


Hastens Healing 
Diaper rash (prevention 


Softens Skin 


for baby | and treatment) 
Circumcision wound 
Routine nipple care 
for mother |  Episiotomy wound 


“Detergent Dermatitis” 


SUPPLIED: 1% and 4 oz. tubes; 
1 Ib. jars and 5 Ib. containers. 


WHITE Laboratories, Inc. Kenilworth, N. J. 


HAILED BY DOCTORS 
EVERYWHERE 


FOR SIMPLICITY, ACCURACY & SAFETY 


GRAFAX MODEL “S” 
KYMOINSUFFLATOR 
FOR TUBAL INSUFFLATION 


Permanent records—400 tests per roll. 
Standard cylinder contains CO, for 500 tests 
Controlled adjustable maximum pressure 
Lowest in cost—to buy, operate and maintain 
Compact & portable—weighs only 16 lbs. 


Send for descriptive literature 


GRAFAX INSTRUMENT CO., Dept. G 
517 West 45th Street 
New York 36, N. Y. 
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YOUNG'S 


For Vaginal and Rectal Use 


VAGINALLY FOR: 


© Dyspareunia 
@ Vaginismus 
@ Perineal Repair 


Gently stretch tight, spastic 
or hypertrophic sphincters. 
Help train defecation reflex 

. . induce mild peristalsis. 


Drilled for towel clamps, 

RECTALLY FOR: Young’s Dilators aid in 

© Spastic Constipation perineal dissection, permit 

© Anal Stricture acurate, prompt suturing 
of perineal tissue. 

jon Made of bakelite in gradu- 


© Post-fistulectomy ated sizes. 


Send for Literature 


F. E. YOUNG AND COMPANY 


8057 Stony Island Ave. Chicago 17, Ill. 
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Robert Acosta, Mgr. 
Write to 
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Gentian Violet Supprettes are preferred by 


physicians for maximum 
fungicidal activity... by 
patients for minimal messiness 


Gentian Violet Supprettes provide rapid relief from itch- 
ing, burning, and discharge without irritation to vaginal 
membranes. Effective even in resistant cases of monilial 
vaginitis. Messiness and cost are less than with other 
gentian violet preparations. 


Composition: Each Supprette contains gentian violet 
0.2%, lactic acid 0.3%, and acetic acid 1.0%. 
Supplied: In jars of 12. 


Pregnancy moniliasis 
Antibiotic moniliasis 
Mycotic leukorrhea 
Diabetic vulvitis 
Mycotic vulvovaginitis 
Pruritus vulvae 


The “‘Neocera”’ Base 

Makes the Difference 

Contains no oils or fatty materials. Con- 
sists of water-soluble Carbowaxes* with 
active dispersal agent. Mixes completely 
with vaginal and cervical fluids to assure 
thorough penetration into folds of vaginal 
wall. 


*Trademark U.C.C. 
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WHAT 
Bremil-FED 
BABIES ARE 
“MADE OF” 


good nourishment 


natural tranquility 
(physiologic Ca: P ratio of 14%:1) 


freedom from excoriations 
or perianal dermatitis 


minimal digestive upsets 


reduced danger of dehydration 
during stress 


“EVERYTHING NICE” 


for parents, nurses, and physicians 


Bremil 


nutritionally complete...physiologic... reasonable 
in cost—a clinical counterpart of breast milk 


standard dilution from birth — 
1 level measure to 2 fl.oz. hot water, 
in 1-lb. tins at all drug outlets. 
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